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(x) R 7 R 8 N-(R 7 MR 8 :l^l-XI*m^oT, (OH. (2)7'H*L < I* R 9 -0-C0--e*&£ftT 
I vc 4» * IMHR7JH* (R 9 : (1 ) H. £ L < l*7'J-*"CS& £ *i"C l^T £ IHS«7»*« , 

(xi) R io_ T i_ (R io : (1)H (2)7ij-», HtH^-ioTJWUHHIL < I* HO TfEftSftWC t jaM£ 
»«».»L<tt<3)7U-*; r:0«L<ttS). Xl*(xi ORMMR": (1)0H, (2)R 7 R 8 N-. (3) 
M7JI4JHK (4) ISM (5) 7HK « L < I* (6) ^« (T 2 : CO « L < I* S0 2 ) ) , 

sizr 3 . R 4 Ri;^'r^cgL<iiR 5 , R , atfflitt , *"*c t-wt^x^m. m 

ftX(4-t©«*¥MI=«F***t<6***a^i:f *E5M« 2 KfBtSfl) BEC1 *'Mf* 
*fc. *»W©»©««i:L-Ci**(ll)K***i*2 i 4.6-MI75/-1. 3. B-WTVyB 

R 1 &tf R^-XteMfc^-t, H.0H.7JrtH)-.7U-H5Q-. H 2 N, 0H-e«ft4*fCL^T*ifc 
l*7«HH.. (7«»)/I.WI**fCl^*J:^JIMb*«». «fc**iWT*J:tv*«. 

R 3 , R\ R 5 MR 6 :m-X(*^o-C. (i)H. (ii)CN, (iii)N0 2 , (iv)/\PO, (v) (1) CN. 
(2) ;>P^>£L<tt(3)0HT?iSft$*t"C^"C*J : ^fttR7**ll. (vl){*Wtt. (vii)«« 
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«R7**Hh (#» (5)7'J-)^L<l*(6)^(T 2 :C0gL<liS0 2 )). 
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tix i^x t, £ mmjm) , o) cn $ l < li^f&rjw^M^ * *itiat & * wj-*. (4) 

*tPJI. (5M£$7)ttJI<-C0-. (6)i£»ll4H)-C0-, (7)HS-£L < M&WJMtirS-XWl&Zti 
X^Xt&WwM, mo 2 XW.&£tiX l^T*,£^7HkS0 2 -£L < ttOWRJI 
-S0 2 -) , MR^-T'-CR 10 : (1)H, (2)7'J-JK HO-C,. 10 7Jl4l/>-0-^ t < It HO -eS&^WC* 
£ lM£$t7Jl4)k 3a L < l£ (3) 7'J-Jk T 1 : 0 £ L < I* S) . 

(vi)R 1, -1«-(R ,, :(1)0H, (2)R 7 R 8 N-. (3)««7WrJHK (4)fi«7JMr». (5)7U-». £L < l*(6W 
nSt (T 2 : CO £ L < (i S0 2 ) ) , (v i i ) TIB (1 ) JbM (6) XW.& tSfoXl^X&kl ^ftft 
7m ( (1 ) iW >, (2) CN, (3) OH. (4) R ,0 C0- (5) R 7 R 8 N-£ L < 14 (6) 7'J-») , (v i i i ) i£«7W» 
T?«&3;h/C^T4»J:IWQ7JI4*. <ix)Wn7*fr=*. (x)y$P7Jl4-A, 0ci)TSB(1)7iS(5)© 
tt^*-ea^$tir^rtci:^7 , J-)K(1)nP^>, (2)N0 2 , (3)R ,2 -T 1 -(R 12 :R 10 XI4 0H T?g 
& $ tit J: I*ffi«7l4fr-7'H0 . (4) H 2 N0 2 S-, £ U < I* (5) iW >£ L < 14 OH T?B& 
**iT^-Ct*^tt«7JMfW. XI*(xii)TSB(1)7bS(9)<D1tjiat-C«tt$*LT^r* 
«J:l^fP^((1)ABf >. (2)flrV(=0). (3)N0 2( (4)[R 7 R 8 N- R ,0 -T'-, (QH, rtPfr* L < 

7J14JP-0-) -emft**ir i^-ct £ WHfl-efi&£*iWT * *tM6«7W*. (5)npfr* >t* 

fi&£*iT*,J:^7 l H', (6) OH. (7)<Sif&7Jl4Jk0-(8)R 7 R 8 N-.XI4(9)AfP^). 
rBECIjS^rBECU'mf^ji:!*. E5»JOT2 lz***ifc^fi©SSR. Xtt^SS 

rBEci *«mft*jHB#f^ffl**-r s«brj i*. «K^bir«j*ftaw«:wy-=>y a, mi* 

*BH#»* 6, 326. 168 ^MO^mizmt & Ctlz«J;y#&*i«. 
a) Voltage-cl ump gfc fcfijffl LfcX$'J--W *£fe 

BEC1 *"Mf*i#S 6 RflWt**Sttl* who I e-ce 1 1 vo I tage-c I amp «fc y Mfc-? & z t 
tf*!mxfoZ>.mf>itom&%%f&M£l*:tzmifo : £ whole-cel I voltage-clamp SSIz«fc UJi 
n&®&U±mfomi&Zmfe? ; &omifeftmzltU5 mM NaCL5.4 mM KCL2 mM CaCI 2 , 
0. 8 mM MgCI 2 (a* 9f 14 155 mM KCI *#fcJ**&£*ffll^*. 

^»^-r^^*..K«fi^^if^«5iJ^l4-70 nV)fr&BMNitt(fcl*.tf-80 mV) 
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m 8,.Di-4-AHEPPS.fe5lM«h6^***^Sffi^S- t * !i; *^* fc - Shaker 
SOIS»e»Stt»WfV»©C*«aBan«*l^r«n fluorescent protein <B75/» 

WJ£t ,ALfcWSrSH5KS«lcm^Sci: t ^t5(Sie 6 el. S. and 
.saooff. E. Y. (1997) Neuron 19. 735-741).fflSS« rttlUMl: LTttX-bindrng 

tiutt * z t * beci *w»t«e«e««««w »tt« * »* 
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m iiwh-tf t&t l-ci*. fts£© 86 Rb ^>ttmfi*ii«t Ltzitism beci pis 
sttasft-r?**. 

Mn»Mfc«Nrcft«SIM 13 WHMrtto * BEC1 ft'Mft 

wi§ $ « z t r= <fc y sftfiufl ******** * - 1 *<-c * * . 

■r *»wfls*«u*7srta^. -m«S£****fc£**»fcy. 7sria*i= 

fcfl), fcSlMiS****^*. 

it**a. ok. am. u>w»o«wi©««i*. ^m: 
ma. nm. 7i-m, wm. m. *». 

»75>. «*K>. iV-*75>»a>*«**Xt*'i J />. 7Jl4'->. **=f>*©**tt73/Mt© 
ttWeM»tf*lf&*i*.*&l=. *»Wfc**l**»*. i*/-l*fc©**»**« 

*fc, *»W*»J*#3U***Wfc**l=l*. iM*rtWIH**i****i*<b£*. 

L%*>**rnr5iy4.±Tfi#4*i*.*» | flfl!>rah*57y*»j*r*»fcL-ci*. Prog. 

Med.. 5, 2157-2161 (1985)*rH«ftO|MU«7«(IIJIlM. 1990#>5fflttt 
163-198 Wiz&mo&mtfmtf 6*1*. 
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It, H*flsS^n»ftflWiEJ»4|E<1991) (AWWXIMHK&fcfr***^ 

*«;:**«■<•**.*«>». ft*©™"^* iWHtwMifli* 

COOHCttT^^-efty. LTtt#l*fiW '^(Greene) Xt«W 

OhJts)*. rprotective Groups in Organic Synthesis (ft 3 IK) J l=E««>*«*«* 

*5LI«r9T^ K 5 VJ*t «** K 77V*. 6tt. 2112* (1973*) (Bull. 
Soc. Chim. Fr., 6, 2112(1B73))»l=WW)*ft*fcl«^6l=*^*=***^ l:: * y 





ma t LTii, ( i ) nor >, ( i i ) mwj-h cm) mmw, ( i v) 1 nm 3 amny* > 

£ i*) , JLlt (v) 1 7SS 4 0) C M 7*tJI* L < I W >T*W.Wt2*ir l^T * <fc C 6 . )0 7b>^tc 
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*»Hft**»MMt«(l»XI*(yil)l«»-W»ft»W n-WMWH-. 51*. 
2563»<1989*><A6ric.Biol.^. 51. 9, 2563(1989)), JTrt.1T W» tt» V 
Mm. 116 * 4326 I (1994 *> (J. An,. Chen,. Soc. 116. 4326(1994)). rJHM* 

BBS 

**MtMoa«HbM«> . «i)«w*«ni>ft vrt^r 7ff»tt»»< 

W )l 6#,2382S(1994«( J .*».Ch«.Soc., 116. 2382(1994)), *■»»« 247.548 
*(USP-2476548). -/rt^ H» *W<. 561 H (1948 W. Ohem. Soo. , 561, 
CIW«»«#**W*«- ,8 *- 3SK«M0#)C«MMMM>Wt*fclt**v6 

° *sa«#a(iv), (V). ( y,)« l ««iM)tTivt«(i»*i^Mi**oo 

*H*(XI)tWt*«. *W*«<M*fc*«^»*^ e **-** H ** 

„ X8«a«.«cww«». **•«»• »• «'>*"*«""' 
i«r»H«a:*ot«wtt*"«*»-«' **» (IM) ' (IV) ' <V) ' 
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(vi), (vii)*iM*(viii)©»i4fc***fci4*©M*tti=w**t**i*. matt 
mm-mmt. mm. mm. b*. efifc. aa. sea. w?^'^^-^®^ 

#36wi±. beci mkfitmmttto&tott&im&mzMt&o 

BEC1 *UW^I=»^*tfttt:*fflt^7WM7H**#IH©ftffiftfeK»*tTofc t 

±ozt it. mMi-m&wmm. Mmmizm * beci MWtMnmmmm*, ttig 

ge»©»*tt*«T*#« = 4:l=*yiB11*BtMfr*tt«W*«I«IU-CL^Wtt 
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«±j:S BEC1 WWIWIBMIWWWW 1 ' BEC1 MtmtWWb 
BEC , MWWBWWWeMWISKIWSh**") ' ■*■* 2 

»*•»* «-*. m». r». « ** ***"''"• 

a «ea. mm. saw. **• ««=**«** **"*"* 

#t » uM PM«««»Mlttt* ML ML I"** 
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3 _ Jti t'j-ra©«k3ft*Mj!ia. iv-*©«i:a«:7w-*a. rwK-hsowfca. 
^©*3«c«rt*(**6i=te«ffl. sxm. fwtaj, Scsnbaumtf. m- 

z*i&i*«?LtfA*w'j7i»H7^-*a-raKB. «»»©E*3u*BM*fc*-3-cfc»fc* 

$93 * HSfc-T £ fc ib©Sfi©»» 
(XM)) 

»«I=J:9**W** 
5S£*i-&t,©-ei*fcl*. ft. *«S«yCffll^*t*W*Mb^«i©«Jft*ft*##fll4:Lr 

«*©iE#i*jaiT©iiy"efc*. 
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F:^P. Q\:m. N0 2 :^n, Mll'm. CN:>>7/. Et:i», Ph = 7i=». PV-fW 

Py-2-ylCH 2 NH:f^V-2-WW5/. Py-3-y I CH 2 NH : f WMMWV. Py-4-y I CH 2 NH : 
ftfmWfW*/. CF,:H7tfU». IPr^yTof ». PerT-Oflk oPr^BTnffc cHex: 
Bzl:00, Bz:VVV'#. difcPhNHtf H»»7U dlieOPhNH:i^WWx=»7 
5/, diCIPhHH:*-Wx=»7V. diCF 3 PhNH:v W «ii<»7x=»7*/. *>:*». AcOEf-lfflHf*. 
free:7'H*. 

NMR : Ktt^ 1 (f WW *W> CTMS) fl»Wt«« <W» ) 
'H-NMRXV7HM*. TMS tMMMMK Lfcfc #©W*IWHfe«L. Wt**BlTO» 
«*f -s-.slnglet. d'.doublet. t:triplet, quartet, br:broad, mrmultiplet^ 
■.p.:Mra«AI*. W«MI*W*ilM3*Ht^«*^. ****** L 

MS: FAB-MS, MASS:ESI-MS,HPLC rt:HPLC fc&BtF* 6 ] 
3HSS1E: HPLC WATERS fi 2790 •fen' H/a'/fr* i-* 
MS micromass SI ZMD 

PDAfcffift WATERS IS »967tWM*-K7H*ai» 
HC*fr: *5A «*$£lxmiS WAKOSIL-2 5C18AR 
2.0 39H* I D. x 30 5'JH* 
tfi&ft 35°C 

Wffi Afc= 5raM HflJttB**** . B*= 
tttUM 254nm 210nm 

gfog 1.2ml/min 

« b *-c««OT-e«an**. wtr o. 5 ioo%nisti b <t Lit. 
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1 

2. 4-/*QP-6-7-'J/-1. 3, 5-Hi7'/>2.41g$7tHh'JJP20mllc^L. z^/W'Q 

t-mm>zM, p-vmr-K i.23g m*., s»=T»«^Lfc.5«*i=***> 
*fcft. iwwn?*aiu *«■*«*•. «D«i*t?WMi. 

(1:9)|=-C»ttU m^tzmm^^^^Bitt^tlZ^), 6-*PP-N-(4-7 
I#n3i=*)-M' -7i=*-1. 3. 5-HJ7'/V-2, 4-»/75>125g LTfcfc. 
#«« 1 t H«l= LT. T* 4 I;***** 2 7bS 5 (Dlb**«*Jft Lfco 
6 

4, 6-v *P0-N-(4-7fl*P7i3)-1 . 3, 5-HU7V > 2. 59g *7fcHH» 20ml l=*»U -*Ur/>' < 
VT of W»7S> 2. 09ml, ^ > 1. 18b «»=T:|*M* Lfc.K**l=*» 

MWe»tt L. 1M *». «*«^ **** 

*(1 :9) K-CJMl U #6*tfc«Mll*V * ^6**fc-r * - * y • 6^^(4-7 
MP7i^)-N' -<4-«*7i=fH . 3. 5-W7V V-2. 4-/ 75V 2. 74g t&Mttfc L"C»fc- 
mW 6 <t LT. Ti 4 7 JbM 12 <D<b**£ft* Lfc. 

6-JPP-N. W -/7HIH. 3. 5-Mj7v>-2, 4-/75V 200mg *7«=MH0.<W l=»*U 
Z^4-(75/W)f'J-/>145mg. */WPf»»75> 0.585ml SJDS.. 80°CKT«W 

3 5 _|»ij7/v-2, 4, 6-HJ75>107mg£3ft*fe€S£ LT#fc 0 
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Mmi tmmr.tx. T «s>»7 

WSmm 740 TIE 815 <Dfc*»**«l'fc. 
3S1KW 39 

(4, 6-/50H-1. 3. 6-W>-W»»WPf»7»20*«*7tW»10.OllC»*U. - 
W: «^>3M«*»*.8in«t:8BIWI*t*:.WS«t«m«*«l-*:«. 

■ftt«=ti=*». imrtfHr . r ' Hr»(wwwa)-i. 3, 5-ht-v>-i. 3. 

5-MTttUtK 33te *«&SSt Lt#fc.*«S« 39 tH#l-Ut. TS 7 UtH 
SMS** 5 

10. m ciwu w * •»»»«■ 52 «' w nt ' W5V a ,70ml * 
» * 80-cict mm Lt-..sxm*m****» ufcfc *»**• L 

L «■*«#*:. ^MWrtM^"^ c«= ««»*»»•»***•» 

^attB*L-c#6^a£«»w*^sit-r*^i^y.N-(4-'«^ 

t #fc. KM 45 i H«l.tr . T* 8 R«r«M 46 »S 50 «**•«** Lfe. 

SSS« 51 (»f«'J7»-«JH-l:****» 
•*MI r -ywW. 3. 5-1WV-2. 4-./T 5 >8.9 TO (30 (1TO l)«>7^M»400 tf l 

t HHtT ='11- > 1 20 w I «■«*= P-^' »' 7. fclWH-l) f>- W nf » 
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tPV 3, 5-M7*/ V-2, 4, 6-MJ75V 6. 1mg(JR* 45%) fc#fc.#*rffl LC-MS Iz J: y , 

«fcftlW2.77#. «S93%*ftJlLfc. 
MM 51 tmmzLX. T«9 7b518lc*r»««52 7b2 418(Dft****rtL 

fee 

H»J419 

6-^BQ-N, N' -/7i-JH, 3, 5-HI7*/>-2, 4-'/75>8.9rag(30/umol)(D7th-hW400// 1 
£ N-W P'JK > 120// 1 <D»*»*I= 2-7JtfP7i'J>£ 6. 7mg(60/imol) in*. 80°C let 3 
*IWM*Lfc.Kfc***Mft. »WHUHB|«l=aAU 

»«K£S£U N, N' ' -(2-7l*n7x=*)-1. 3, 5-HJ7/V-2, 4, 6-HJ7S 

>6.0ng(JR*B4ttt»fc.»«rfflLWISI=*y. «#BMB3.01», **94%***Lfc. 
M« 41 9 t ®mz LT, 19 AH 22 IcSTMM 420 7b£ 583 ®fc**«M L 

fco 

gffitt 584 

2, 6-y *BHHVTPfM. 3, 5-W/>-4-75>10mg^N-/f)H2-fP'JK>600// 1 |z« 
»U Cttlc 2-7fl>tP7- , J><© 0. 5mM N, IH/ /f l*«A75 K »* 400 /i I. W nf WW» 
26// 1 M*.. 120°C|ZT 3 BIM»Lfc.RlMfcl=7W/-rtta> PS-KU7» 
(4.27mn.ol/g)50mg W= 12DWC 7 MffitL*:.KftaC 50°C*T^iPLtc 

ft, 7JW* /-I4±G> PS-V M'TIr tK (1. 53mmol/g)50mg £iJD;L, El- SOtlcT 16 R^IHHR 
ft Lfc. ««'*«a* -WW Lfcl, Wlll«*«tHW*»*fc*nnW*aii*-Cll 

Mi N ' (2-7JWD7IU) -N' ' -fvrnt'H. 3, 5-YW/V-Z. 4, 6-MI7» 7mg 

MM 584 fc mmz L r . 23 Til! 24 KStttM 585 TIM 636 <Dfc**«ft* L 
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soo„ i r»»t =*= mi«--w> o. m «. «-/ » 200 " '• ««" 
^Wlttt. , TO :t«»tf,^«*^u ; & sis 

- 2 . 4, 6-H75V 13,g WtMWWMfc 637 t«W=LX. T*24 

7DS 27 ICS**** 638 BE 739 Lit. 

*W816 

, , 3 5-W/V-2 4. e-tWD.SilS 666^1-- 5 «" Rl,48% * 

SS? L ZM-. m UBMMttt *CfcW**«WW s = * '=* y ■ 
5 - [( (4lr- W ^tC4-7»n/l-1.3.6-H7^2^7 5 /)>f« t -. f />-20M>*» 

& 195mg £&fe^H>£ LTW=. 

Stiff, 816 tmr-^X. TS 35 l=*tSIM 817 *tf 818 e4t«M**l>-. 

* * 4- v*i tfi-rf U-7-«J/-6-[ (4-7^1-^) 75/3-1. 3, 5-HJTv J 
- 2 ^ l75 /)m] t -^/>2-#}^,-^m250 m g^^10.0 m l .^UC*tt 

« rt , *ai-r4i*iiBai*Lt=.&cf=aitfetesi**»J 
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-1, 3, >-l 4, 6-HJ7$>^i& 190mg &m&BM>t LT*#fc, 

mmm w l fc n- (4-7 wo**) -n' - 1 ci - (4-/ wk « -i h-i . 2, 4-wr -* 

-5-#]Wl-N' ' -7i2Jlr-1 l 3 l 5-h'J7y->-2,4.6-h'J75^^360mg^h«J7^P^5inl left 

■^»»**aBA.4i:fcM*%Sliai« = tl=J:9. N-(4-7MH7HM' 
-N' ' -(1H-1.2J-^y7V'^^3HWf)^)-1■3.5-^y7i'^-2 l 4 I 6-HJ75V^M^268mg 

HSfc#]821 

[ (1-HJf)HM$*' V -M-#) /fJl']75> 678mg ^7th-h'JJH0. 0ml lwj#fl?U Ztll^/ W 
Qt'l&m* 0.52ml &^##«1J1 T5^j*Lfc6-7aP-N-(4-7MP7HiV)-N' -7HJH, 3, 5-HJ 
7>/ >-2, 4-i/*75> 316mg *»?L, 80°CKT 3 LtzofrfcteZM^XfttVLtzik, 

W:)i^(99:1)^»ttL.<i«**#fc.C©««**l«tal &ttoKlml izftttU 
70°clc-C 2 I^IBHHi* Lfc.fifB*a*«EB* Lfcfl)*. 

;-jK90:10) -eftttl L. MM***:. CO)tlttll*miifW=*»L. =W= 4M OHM 

if*»«*mit.4i:fcii***att«t-*=i:t=*y. N-(4-7jtfn7izM' -aiHsr 

y-lnMWfWH*' ' -7i;jH,3,5-HJ7y >-2,4,6-h'J75^^306mg LX 
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ttTI=#«»t)W**^©««tf^*** 4 71,31 35 

*fc, |W»#lfclM«=L-CT«a6 7b«»l=»tft«fc**«**. «+«>*» 

No lifc£*B#%**"*"« 
f»1822 

(tttt&) 

86 Rb ^tdkta**»«t Lfcfc^tta begi ia*sttaea 

beci amwstttt. »9/nen«M)W«=»c. wiaaw**©**"** 

fe* 100 *M RBI ^UfcW=ll»6*W***«W** BEC1 ^ U 
K"Rb#>(*. BEC1^m«^ 86 RbCK0.5 ^ClAiDWET-CJMIOlW. 37°C) 
t §:tl:^J»«B*t HffE8Mtt«ai*(pH7.4. 2. 5 raM KC1) "C 3 HI 

»* * z 1 i= * y at y a**b* ot 86 Rb y *ivfc. 

KCl **HEPESM«(pH 7.4)l!*6l=B5W«»T^-htfc.«WH»«B« 
Lf-fc a^fcW^O- 1 N NaOH-C»»USI*lLfc. 

tffllvC W099/37677 wm<D**W*«*^ *™ 
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[*2] 
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49 
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21 
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g»J823 

tW^Sffl^:, Kc^U-^ BEC1 «*B*JStt©Mli 
BEC1JBMM whole-cell voltage-clamp ftlc* HIMWU MMXft* 
jeLfc.»»rt*l*140*NaCI. 5.4nNKGI. 2mMCaCI 2 . 0.8mMMgCl 2 , ISmMGIucose. 
10mMHEPES(NaOH*»L P H=7.4). 125mMKCI, 1mMCaCI 2 . 

2 mM MgCI 2 , 11 mM E6TA, 10 mM HEPES (K0H $^JPU P H=7. Z)*IBl*fc. 
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ft (fttt) * - i=* y • «OHI^KH«D xIOO] * **>*:. 
*®tt*. jdfcW 13 oflrfrti-ei*. in ■ o«e. B«tt±©»*»L*=. 

IM 824 

<BEC1 afMBSl^*/ i^afMWflafcwtfi*©*** 

BII»2i»D7yWt«t* BEG1 

trum/Mi*****. BEC1 owiAaEHMDt^i^aw^fefto-c^*. 

ff -t»/i']«K ll©riK-HWtt. C57BL/6 7WO(rViDNA^MtL 
fc PGR 1= Jco-CStM^-^r -T 2 Br*i L^U*:.C57BL/6 ^<D 

f/ADNAI*. ^WO)lftl»b^VADNAaai^h(QIAampDNA Blood Midi Kit. QIAGEN 

(Accession No. AJ222796) tt fci:»lfc.W^ W*"* LTWP»*3 T!M*i 

6**t'tf WW *«lvC 4. 6 kb ^fiTi^fc.^ 7 * 
5' «IMI=ttA«tll BWEWJWtlBLt:**.**:. 7tfH'r 5*-* LtBUHBt 

hitm^wf »wf y *m»x s. 7 kb oaw*Jt *»fc.m^ ' 

-(7-05' ^cttSallB^*HW^**.** l ** l ® PCRI *' DNA *' WH! ' 
(PfuTurbo. Itritiw«3tll^»tfl»)l*» 99°C(15*». 68%C15»). 
7FCC105»* 45m fc*lM*95»C(1 »)Wtttft. «CI5«. 75°C(8 

#)ft40«»ftftftU #6*lteafi«ftttt. ^-^^^-(PCR-XL-T0P0 plasmid. 
, n v i trogen tt) Ufc„4. 6-kb ®r* * 3. 7-kb -W f 
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3. 74* M fe*^Sall **fcLfc.f*&*fc«**^-*a>U 

Artlie*tfSallBIWt*fflLTr7»rpUC18(KJM6«tt). Lfc.tt 

BEC1 cDN7UBM*1)(*. 5' VWb* 'J AfrtnW LT. *W 
tfrtHIJK W- pME-E1 (WO 99/37677 HEK) £HS<t It PCR fc* t) *ft Lfc.7t7-r 

«B7«-Kr7^r=ttSall WWBMt. K-W7^l±Kpnl, Not I ftWIttt 
JBL-Cft«.PCRI*DNA*'W5-k # (Pfu Turbo, Stratagene tt) 96°C(1 #)»SE14 

&. 96°C(15 fj» . 60°C (15 m , 75°C(8 ») £ 30 M**ftLfc.i»&*tfc 3. 7-kb Wfirl*. 
jn-=^* V ^-(pCR-XL-T0P0 plasmid, Invitrogen *D lc*n-=tf* Lfc.EfSrtf I* Spel B 
WBMfi J:tf Kpnl B*EW*Wfl LTr 5«K pUC18(WMW«t) KfT 7P-->r L. * 

&«©±w=Aatii mmmt$*vto\\ wmm*m\.rm a-wwv&'w 

<BEC1 ©fHUSE I* W izvWMDftU fc «fc 0 

BEC1 «|MWi:i^MWiAl»(12liBlt^ Aatll *3J:tf Natl 
«ifffl^ * DBA2 

©F1 ««rt^MIP2B3«^^*iWtfc«. BW«P*«i ICR7Wa>ff«l= 
^*Ltc(Hogan, B. et al. (1986). Manipulating the mouse embryo: a laboratory 
manual. Plainview, New York: Cold Harbor Press 
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ff ofcor/iDNAI*7WCD^e»r/iDNAttaJ^KMagExtractor -Genome-. 

ft) «JRlvC«« LfcoBECI cDNA BM OB*** 1) * U * ^ 9 

I* 245-bp if *M A DNA * * 1*7*1 BEC1 93-bp <VM****J2 338-b P ®i* * L 

PCRttDHArWT-fO^MTaq. Roche tt)*ffll^. 94'C(1 »>»W*ffofc*. 
94°C(15*J». 6trC(15i». 7 rD(30»)*35«*«MfcLfc.*a>»S*. ff^81BE+16 

<BEC1 mRNA (D%W> 

mx^tz^Bwmmm\. beci irha * jmi*»l w* = * *ww*fc*. 

Wi^W16IE<D3*11 BEI=o^-CC57BL/6^fcOT**fc.*©«*. * B*»7 
F1 ^^a^WOfiaw™*^-* 6 * 1 * 1 " WjV/ lZV 

£ RNA Htf /A DNA <7>;gA*l» C«fc* DNase (Pronega ft) -C*Mk Lfc.«*lfc RNA * 
0)BEC1 mRNA 3t* PRISM770O(ABI It) b&tNMM SYBR Green (Molecular Probes*) 

imt^ pcr e * y tfe. wma PCR «« fclt - * RNA ******* 

-^.J/7-fiiM^KAdvantage RT-for-PCR kit, *n>r»«t)l=*y**L*:-*tl 

«WC**t|.BEC1 ^**t**W>BEC1 |C««BJI*&»Lfc. 
^PGROttft. 5^^/xz,WCD^3«(#6-5, #7-7, fMCB 

6,=rMHMfc<*BftX. ». •** WFt «. «. *»©BBn« 
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«H«ff£&rtx t msr ufc. »** x--wm<o beci 

**«4 825 

<beci bbbbiw/ i2?^a>*'jxsc*sfei»»Ki=fci+* w^**^ 

iobimoiw/ 1=1^(12 be) tw&musm *m*ttM 100cm an* 
©r*i=B©**Bi^sB*i±fc**i*y. *siT&m©ttw=mftio«0H»<D 

r7?m-A£l£eLtro;iii^ 

*©*»**BBBBBOT«<HIH liai»-^«BM«)l=*^'CB«WrU rw- 

0 1 Um 70 »fc U 1 B 3 WM>Hr=tf £ 5 BBfrofc. «©r WW* 

^©HrMIBttBM* « *B«*i*:.Hr=tf »BH »=«*•■ * 5* WHBBBBBB 
(¥^lfil±^*MM) l*B£S 6. 9±1 . 0 Bicftt L W>»* i-7^W 1 8. 1 ±6. 4 9 1 & y tttt 
WIz^fcfcStfBtf) btlfc (p<0. 05: -5cES»»»*f) - 

Hr-3^BTB. r9»FW-AtB*Lfcr-»U:40»B^X*A*i. ^nrtW-Aff* 
«WicBttr«BWB*BSLfc.-t©B». ^i»^FIimi* y tift 
tt(ftl=**l=BA % of=(p<0.01: Student tfc£). 

H»826 

<beci m^m^xz^m<D^n^mm\zm^^nWim^> 
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±& 8 a»A<D#9-5 WBLWJto' i-nW(6 EE) fc»£S7tt(8 EE) Sffl^fc.tf*JBBIfc 
H8gf('MSi*H®©i««»I^^W" 79X*<*«l=a»ALfcl»A-e60V- 2 

tens, my i--vmw&m*.Mm m » <+**> -cay bwm> 600 

8>(4iftfi)lcJt'< : &SI=S^ofc(p<0.05: Wilecoxon rank sum test). 
tHf/3^ (ECS) (7W5HKIMKJ6KB) 

EEfg (Eur J Pharmacology, 321; 273-278, 1997)*##lc»T<DJ:5l=lW£fTofc. 
»*:ddY3WHtm(SlJC,IIMI*5jM» *ffll*fc.1»31-32IE£: Lfc„ 

SI kgiUfc y 10ml 00. 5Wf ftfcKHlgft (KIT. Vehicl e) £ L fc. 
IMfft 

(1) £1*1 B 1 l=Tfe*SHttl=1 B#ra I2l±fl* Lfc. 

li-fLfco^WBg^A^tmmya^Mintensity 60V, delay 1 sec, duration 3 sec) % 
»ltr«JLI=Ror#fc6**0f>K7*L*.WW=30»lllllWLfc. 
0)^»yBL.M< (1»Blrt)ft«««*-3»t,«»M>a7*(ECS. 50Hz, 
interval 20 ms, duration 10 ins, amplitude 20 mA. gate 1 sec) 

(4) ffWb*** Wttrtlft4- Lfco 

(5) HH'l:ILfc. 
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(6) MtMtTft. eoam jsttswfcttn u znm^mzm Ltc 

Ktt(W««)24lftlBfft) 

(1) *«SlcmiWKl±ll«*tt*Lf=. 

(2) aoiMMtLfei*' wr 7&** ^ 

(3) **af>h*7^nL-C^67')X3&<llSaa)t>*-*«t«**^©^M (step-through 
latency) £Ef^fc.**H56B*MI*600#£ Lfc. 

(4) step-through latenoy*M»*©aWt LT*fflLfc. IWHb**©*WW 
(ECS^«f+Vehiclea#) St* (ECSftff+ffflHb**S4) S^^i^t* 
M*OSteeltt£l=«fc*tt«l=*^^XW5gLfc.P<0.05^««* t ifc*t 3 HS^*:o 

fljfc0iJ744^*£;h,6<b£« 

jBLhMX. Kmhtito*mt Lxmmm m [z^nta*®^ beci mwumm 
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[$4J 



R3 5 
4 




?' 3 R5 



Ref 



10 



11 



12 



4-Me 



4-Me0 



4-CI 



4-CF 3 



3-F 



3-Me 



3-Me0 



4-F 



4-CF 3 



3-F 



3,4-diF 



4-F. 3-Me 



4-F 



4-F 



4-F 



4-F 



4-F 



4-F 



4-F 



DATA: (MS) 



3160T+1) 



366 AM) 



3160T+1) 



334 (JIM) 



330(M*+D 



330 CM) 



346CT+D 



350 (fM) 



3840T+1) 



334QT+1) 



330 <NM) 



3460T+1) 
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3 N [J « 



Ex 


R'- r R 2 


R 3 


R 5 


SI 


DATA 


1 


Py-4-ylCH 2 NH- 


H 


H 


free 


WwPVS (2H, d, J=6.4Hz). 5.50-5.60 (1H, m), 
6 93 (2H s), 7.02-7.10 (2H, m). 7. 24-7. 35 (6H, nO. 

1 Af\ 1 fil (AM m\ fl «tf-ft 58 (2H m) / CDC 3 
/ 4U" /. 01 v4n, W t 0.03 o. uo vt.ii, my / 


2 


Py-3-ylCH 2 NH- 


H 


H 


1.9HCI 
0.7H 2 0 


Bi 1 :^ 2 (2H, d. J=4.4Hz) 7.04-7 .20 1 (2H rn). 
7.23-7.42 (4H. m). 7.43-7.80 C4H. m , 8 05 (1H dd. 
J=5.9Hz, 7.8Hz), 8.33-8.67 (1H, ra), 8.85 (1H, d. 
J=5. 4Hz) . 8. 90-9. 20 (2H. m) / UMoU a6 


3 


Py-2-ylCH 2 NH- 


H 


H 


free 


ttMR: 25 4 75 (2H, d. J=5.9Hz), 7.04 (2H, t, 
J=7 5Hz), 4 7.14-7.16 (2H. m) 7 25-7. 31 (4H. m) 
7 36 (1H d, J=7.5Hz), 7.50-7.58 
(4H, m) . 7. 60-7. 64 (1H, ra) , 8. 02 (1H, brs) , 8. 51 (1H, d, J= 
4.8Hz)/CDCb 


4 


2-FPy-4-ylCH 2 NH- 


H 


H 


HCI 


WjMR 2 ?4l°3 3 (2H, s), 6.98-7.40 (8H. ra). 7.45-7.60 (2H. 
brs). 10.02 (1H. brs). 10.20 (1H. brs) / uhr>u qe — 


5 


2-C I Py-4-y I CH 2 NH- 


H 


H 


HCI 

0 1H„0 


WmSlW. •). 7.02-7.19 (2H ra). 7.26 (2H t. 

8.96 (1H, brs), 10.21 (1H, brs), 10.46 (in, brs}/ 
DMSO-de 


6 


2-iPrPy-4-ylCH 2 NH- 


H 


H 


2HCI 


1 '. 34' (6H. -1 d 87 J=6. 8Hz) . 3. 32-3. 50 (1H, ra) 4 73-7. 87 
(2H ra) 6.80-7.15 (2H. ra), 7.16-7.28 (2H . m) 
7 30-7 40 (4H. m), 7.41-7.57 (2H. m> 7 61-7. 78 
(2H, m). 7.85 (1H, d, J=5-9Hz), 8.93 (1H. brsj, 
10.09 (1H. brsl, 10.34 (1H. hrsl / DMSO-de 


7 


BzlNH- 


H 


H 


HCI 

0. 2H 2 0 


feVfwV brs), 7.05-7 10 (2H ra) 7 25-7.43 

ffl ?• J-?«Ia\ { A& brs) ' 

(1H. brs) r 10.64 OH, brs) / uwi&u-ae 


8 


4-FPhCH 2 NH- 


H 


H 


HCI 


'H-W: 88 4:57 0 (2H. brs) 7. 09-7 22 (4H , ra) 7 25-7.50 
(6H, ni), 7.52-7.75 (4H, m). 9.14 (1H. brs). 10.40 
hu hrO 10 fiA f1H hrs ^ / DMSO-de 


9 




H 


H 


0.4AcOEt 


Wi? OS (2H, d, J=5,9Hz) 5 47-5 . 55 (1H. ra) 6 25 
(1H dd J=1 1Hz 3.2Hz), 6.32 (1H, dd, J=1.6Hz. 
3 2Hz) 6 97 (2H brs) 7.05 (2H. t. J=7.5Hz). 
7 27-7 34 (4H, ra) 7.36-7.37 (1H. ra). 7.50-7.62 (4H. 
m) 1 CDCIs 


10 




H 


H 


HCI 


VmtU (3H, s). 4 51 (2H s). 6 02 (1H, d. 
J=2 0Hz) 6 15-6.35 1H, ra), 7.05-7.20 (2H. ra). 
7.25-7 45 (4H ra), 7.55-7 8C It* ra). 8.87 (1H. 
hrsl 10. 1 0-1 n 7(1 (2H. m) / DMSO-de 


11 


H n6 


H 


H 


HCI 


M»? 4~ 75° (2H. brs), 6.97-7.02 (1H, m), 7.05-7.40 
(3H m 7 44 (1 H d, J=4.9Hz), 7.58-7.78 (4H. m). 9.12 
ft fr) , i" in hr«V 10.58 (1H. brs) / DMSO-de 
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12 


— "IV LI »— / 

Py-4-yl(CH 2 ) 2 NH- 


H 


H 


free 


ni. p. : 228-229 

'H-NMR: 2.93 (2H, t, J=7Hz), 3.69-3.74 (2H. n), 5.10 
(1H, brs), 6.79 (1H, brs), 6.88 (1H, brs), 7.07 (2H, 
t J=7 5Hz) 7 16 (2H d J=5 9Hz). 7.30-7.34 (4H, m), 
7.50-7.65 (4H. m). 8.53-8.54 (2H. m) / CDCh 


13 


iPrNH- 


H 


H 






14 


PenNH- 


H 


H 


free 


m. p. : 78-81 

iH-NMR- 0 Q1 ttH t J=7Hz) 1 31-1 40 (4H m) 1 56-1 63 
(2H, m), 3.41 (2H, q. J=7Hz), 5.10-5.18 (1H, m). 7.02-7.07 
(4H. m). 7.28-7.32 (4H. m). 7.53-7.65 (4H. m) / CDCh 


15 


cPrCH 2 NH- 


H 


N 


HCI 


up. : 197-1 99 

1H-MMR- fl 9fi-fl 19 OH m\ 0 44-0 '54 (9\i m) 1 04-1 16 

(1H, m). 3.22-3.32 (2H, ra), 7.07-7.21 (2H, m), 7.28-7.43 
(4H, m), 7.50-7.80 (4H, ad, 8.73 (1H. brs), 10.10-10.90 
(2H. m) / DMSO-di? 


16 


HCCCH 2 NH- 


H 


H 


HCI 


m. p. . I yo if/ 

'H-NMR: 3.25 (1H, s), 4.16 (2H. s), 7.05-7.17 (2H, m). 
7.28-7.40 (4H, m), 7.60-7.80 (4H, m), 8.65 (1H. brs), 
10.10-10.45 (2H. m) / DMSO-de 


17 


MeO(CH 2 ) 2 NH- 


H 


H 


free 


m n • 19R-19Q 
m. p. • I CO l L3 

1 H-NMR: 3.39 (3H, s), 3.59 (2H, t. J=4.3), 3.63-3.67 (2H, 
m), 6.18 (1H, brs), 7.01-7.07 (3H. nO. 7.19 (1H. brs), 
7.29-7.33 (4H. m). 7.51-7.64 (4H. m) / CDC 1 3 


18 


Me0(CH 2 ) 3 NH- 


H 


H 


HCI 


m. p. : 154-1 55 

'H-NMR- 1 76-1 87 (2H m) 3 25 (3H s) 3 37-3 45 (4H 
id), 7.05-7.20 (2H. m), 7.27-7.42 (4H, m), 7.50-7.80 (4H, 
m). 8.50 (1H. s). 10.10-10.64 (2H. ■) /DMSO-de 


19 


MeS(CH 2 ) 3 NH- 


H 


H 


HCI 


m. p.: 162-1 63 

1 7Q_1 on C9H ml 9 Ofi CiH &) 1 55 (2H t J=7 3Hz) 
3.38-3.52 (2H, m), 7.06-7.20 (2H, m), 7.26-7.44 (4H m) 
7. 53-7. 82 (4H. m) . 8. 66 (1H. brs) . 10. 10-10. 80 (2H. m) /DMSO-de 


20 




H 


H 


free 


m. p.: 149-1 50 

i H-NMR' 1 fi9-1 71 HH nri 1 86-? 04 (3H m) 3 47-3 54 
(1H, m), 3.66-3.72 (1H, m), 3.74-3.80 (1H, m), 3.88-3.94 
(1H, m), 4.08-4.14 (1H, m), 6.28 (1H, brs). 7.03-7.08 
(3H. m). 7.28-7.37 (5H. m). 7.50-7.63 (4H. m) / CDCI 3 


21 


H0(CH 2 ) 3 NH- 


H 


H 


HCI 


m r» 1 1 Q1 — 1 Q9 

m. p. . iy i 

'H-NMR: 1.69-1.79 (2H, m), 3.38-3.55 (4H, m), 7.07-7.20 
(2H, m), 7.26-7.43 (4H, m), 7 50-7.85 
(4H.m).8.60(1H.brs).10.10-10.75 (2H. m) / DMSO-de 


22 


H0(CH 2 ) 6 NH- 


H 


H 


free 


m n '11 ft-1 1 Q 

'H-NMR: 1.42-1.49 (2H, m). 1.58-1.67 (6H, m), 3.40-3.46 
(2H, m), 3.65 (2H, t, J=6.4), 5.16 (1H, s), 6.98-7.07 
(4H. m). 7.29-7.33 (4H. m) . 7. 50-7. 64 (4H. m) / CDC 1 3 


23 




H 


H 


HCI 


m d ' 1 67 1 69 

'H-NMR: 3.46-3.62 (8H, id), 7.09-7.17 (2H, m), 7. 30-7. 40 
(4H, m). 7.60-7.75 (4H, m), 8.47 (1H, brs), 10.15-10.70 
(2H. m) / DMSO-de 


24 


HM-v-0 n 

nvi [ yO 


H 


H 


HCI 
H 2 0 


m. p. .138-140 

'H-NMR: 4.24-4.30 (1H, m), 4.33-4.45 (1H, m). 4.50-5.00 
(4H, m), 7.03-7.10 (2H, m), 7.25-7.35 (4H, m), 7.60-7.75 
f4H. m). 8.17 (1H. brs). 9.70-9.95 (2H. m) / DMSO-de 


25 


Py-4-ylCH 2 NH- 


4-F 


4-F 


1.8HCI 
H 2 0 


m. p. :191-193 

'H-NMR: 4.80 (2H, s), 6.98-7.30 (6H. m), 7.31-7.95 (6H, 
m), 8.03 (2H. d, J=5.9Hz), 8.70-9.00 (3H. m), 9.75-10.95 
(9.H. m) / DMSO-de 


26 


Py-3-ylCH 2 NH- 


4-F 


4-F 


1.8HCI 
0. 8H 2 0 


m. p. : 208-210 

'H-NMR: 4. 62-4. 84 (2H, m) , 4. 05-7. 28 (4H, m) . 7. 33-7. 83 
(4H, m), 8.06 (1H. dd. J=5.8Hz, 7.9Hz), 8.57 (1H. brs). 
8. 85 (1 H, d, J=5. 9Hz) . 8. 96 (1H, brs) . 9. 77-1 0. 85 (2H, m) /DMS0 
-de 



ili 011026) 



[i 

(* 

27 

28 
29 
30 
31 
32 
33 

34 

35 

36 

37 

38 
39 

40 
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Py-2-ylCH 2 NH- 



4-F 



4-F 



2HCI 



in. p. : 175-1 76 

'H-NMR: 4.88 (2H, d, J=4.9Hz). 7.00-7.29 (4H. m). 
7.30-7.98 (6H. m), 8.43 (1H. t, J=7.8Hz), 8.62 (1H. 
brs). 8.82 (1H, d, J=5.4Hz), 9.70-10.40 (2H, m) / 
DMSO-de 



BzlNH- 



4-F 



4-F 



HCI 

0.7H 2 

0 



m. p. : 176-1 78 

'H-NMR: 4.57 (2H, brs), 7.08-7.31 (5H, m), 7.32-7.42 
(4H, in), 7.46-7.77 (4H. m). 9.06 (1H, brs), 10.33 
OH. brs). 10.59 (1H. brs) / DMSO-de 



4-FPhCH,NH- 



4-F 



4-F 



HCI 



m.p. : 166-1 67 

'H-NMR: 4.54 (2H. brs), 7.08-7.26 (6H, m), 7.32-7.48 
(2H, m) , 7. 50-7. 80 (4H. m) . 8. 92 (1H, brs) , 9. 85-1 0. 75 (2H 
■ m)/ DMSO-de 



4-F 



4-F 



HCI 



m.p. : 179-1 80 

'H-NMR: 4.55 (2H, s). 6.26-6.47 (2H, m), 7.10-7.24 
(4H, m), 7. 51-7. 79 (5H, m) . 8. 65 (1H, brs) . 9.80-10.55 
(2H. m) / DMSO-de 



H m6 



4-F 



4-F 



HCI 



m. p. : 180-1 82 

■H-NMR: 4.73 (2H. brs), 6.94-7.02 (1H, in), 7.05-7.26 
(5H, ra), 7.43 (1H, d, J=4.9Hz), 7.52-7.78 (4H. m). 
8.97 OH. brs). 10.10-10.72 (2H. m) / DMSO-de 



iPrNH- 



4-F 



4-F 



HCI 



m.p. : 186-1 88 

'H-NMR: 1.21 (6H, d. J=6.4Hz). 3.97-4.33 (1H. m). 
7.10-7.30 (4H, m), 7.43-7.87 (4H, m), 8.58 (1H, brs), 
9.98-11.03 (2H. m) / DMSO-de 



PenNH- 



4-F 



4-F 



H,0 



m.p. : 170-1 71 

'H-NMR: 0. 88 (3H, t, J=6. 9Hz) , 1 . 20-1 . 40 (4H. m) . 1 . 45-1 . 
65 (2H, m) , 3. 34 (2H, s) . 7. 08-7. 30 (4H, m) , 7. 45-7. 85 (4H, 
m) . 8. 61 (1H. brs) . 9. 90-1 1 . 00 (2H. m) / DMSO-de 



cPrCH,NH- 



4-F 



4-F 



0.7H,0 



m.p. : 184-1 86 

'H-NMR: 0.20-0.36 (2H, m), 0.40-0.57 (2H, in), 
0.98-1.21 (1H, in), 3.36 (2H, s). 7.07-7.30 (4H. m). 
7.35-7.85 (4H, m),8. 79(1H,brs), 10.45OH, brs), 
10.71 (1H. brs) / DMSO-de 



MeO(CH,),NH- 



4-F 



4-F 



m.p. : 175-1 76 

'H-NMR:3.29(3H, s). 3.48-3.56 (4H, in), 7.11-7.26 
(4H, m) , 7. 46-7. 78 (4H. m) , 8. 54 (1 H, brs) , 10. 20-1 0. 80 (2 
H.m)/ DMSO-de 



4-F 



4-F 



HCI 

1.4H 2 0 



in. p.: 171-1 74 

'H-NMR: 1.51-1.65 (1H, m), 1.73-2.04 (3H, in). 
3.30-3.52 (2H, m), 3.58-3.80 (1H, m), 3.82-3.87 (1H, 
m), 3.95-4.07 (1H, ra), 7.09-7.28 (4H. in), 7.46-7.81 
(4H. m), 8.60 (1H. brs). 9.95-11.00 (2H. m) / DMSO-de 



H0(CH 2 ) 5 NH- 



4-F 



4-F 



m. p.: 162-1 63 

'H-NMR: 1.29-1.40 (2H, m), 1.40-1.50 (2H, m), 
1.51-1.63 (2H, m), 3.29-3.44 (4H, in), 7.03-7.27 (4H, 
in), 7.52-7.79 (4H, m), 8.62 (1H, brs). 10.20-10.76 
(2H. m) / DMSO-de 



H0(CH 2 ) 2 0(CH 2 )2NH 



4-F 



4-F 



HCI 



m. p.: 151-1 52 

'H-NMR: 3.40-3.67 (8H. m), 7.10-7.28 (4H, m), 7.36-7.90 
(4H. ■). 8.65 (1H. brs). 9.95-11.05 (2H. m) / DMSO-de 



iPrNH- 



4-MeO 



4-MeO 



m. p. : 188-1 90 

'H-NMR: 1.21 (6H, d, J=5.8Hz), 3.75 (6H, s), 
6.77-7.05 (4H, m), 7.30-7.67 (4H, m). 8.70 (1H, brs). 
9.75-11.15 (2H. m) / MtSChde 



iPrNH- 



3-MeO 



3-MeO 



HCI 



m. p. : 180-1 82 

'H-NMR: 1.23 (6H, d, J=6.8Hz), 3.74 (6H. s), 
4.10-4.23 (1H, m), 6.64-6.81 (2H, m), 7.10-7.52 (6H. 
in). 8.65 (1H. brs). 10.00-11.05 (2H. m) / DMSO-de 
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42 


iPrNH- 


4-N0 2 


4-H0 2 


n 1 
U. I 

AcOEt 


m. p. : 287-288 

in MMR - 1 99 /fiH A ,l-fi QH7> i 9fi f1H m) 7 48 
n NBIIv \.LL \0n, u, 0—0. Snti, H. if *t. to \in, 111/, /."to 

(1H, d, J=7. 8Hz) . 8. 06-8. 23 (8H, m) , 9. 88 (1H, s) . 10. 00 (1H, 
s)/0MS0-d6 


43 


iPrNH- 


4-CF 3 


4-CF3 


AcOEt 


m. p.: 176-177 

lu mud • 1 Oft ffiU A \-R <M-i\ A 19-4 99 MH mS 7 99 fin 

H-NMK- l./O Ion, 0, U-o.ynZj, 4. IZ-4.Z0 un, at), '.zo vin, 
d, J=7.9Hz), 7.55-7.65 (4H, m). 8.05 (4H, d. J=7.8Hz), 
9.45 (1H, s), 9.59 (1H. s) / DMSO-de 


44 


iPrNH- 


4-CN 


4-CN 


A A 

0.4 
AcOEt 


m.p. : 241 -242 

lu Miin* i OA /CU A OU-»^ A 11 A OA Mil m\ 7 Ifi 

'H-NMR. 1. 20 (on, d, J=o. onzj, 4. 11-4. IA un, nv, /.oo 
(1H, d, J=8.3Hz), 7.66-7.76 (4H, m), 7.98-8.10 (4H, m), 
9.62 (111 s), 9.73 (1H, s) / DMSO-de 


45 


iPrNH- 


H 


4-F 


HCI 


m. p. : 205-206 

'H-NMR. 1.22 (6H, d, o-o. 4nzh 4. UZ-4. Zo UN, in;, 
7.07-7.27 (3H, m), 7.29-7.45 (2H, a). 7. 46-7. 85 (4H, 
m), 8.75 (1H, brs), 10.10-11.25 (2H, m) / DMSO-de 
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'H-NMR- 1.22 (on, d, o-b. 4HZJ, 4. uu-4. ou (in, nu . 
7.08-7.23 (1H, in), 7.32-7.47 (4H, in). 7.52-7.85 (4H, 
in). 8.69 (1H. brs). 10.15-11.15 (2H, m) / DMSO-de 


HI 


i PrNH- 


1 1 


4-Me 


1.5HCI 


m. p. : 194-195 

1 H-NMR: 1.22 (6H. d, J=6.4Hz), 2.30 (3H. s). 4.00-4.32 
(1H. m). 7.06-7.26 (3H, m), 7.27-7.84 (6H, m), 8.82 
(1H. brs). 10.55 (1H, brs). 10.94 (1H, brs) / DMSO-de 
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/en _\ n n /-iij u*.«\ ft Oft 11 9ft (OU m\ / nMsfl— dfi 

(6H, m), 8.7/ Un, brs;, a. yu-ii.zu un, nv / umou ue 
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7.07-7.22 (1H. m). 7.32-7.45 (2H, m), 7.69 (4H. d. 
J=8.3Hz). 7.86-8.04 (2H, m), 8.63 (1H, brs), 
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(1H. brs). 9.90-11.05 (2H. m) / DMSO-de 
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'H-NMR: 1.20 (6H. d. J=6.8Hz), 3.85-4.40 (1H. m). 6.02 (4H, s), 6.77-7.07 (4H, 

m). 7.10-7.55 (2H. m). 8.55 (1H. brs), 9.85-10.85 (2H, m) / DMS0-d 6 
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4-F 


2HCI 
1H 2 0 

0. lAcOEt 


m.p. : 188-1 90 

'H-NMR: 4.81 (2H, brs). 4.89 (2H, s), 6.97-7.16 
(2H, i0, 7.16-7.30 (2H, m), 7.31-7.40 (1H, m). 
7.45 (2H, brs), 7.71 (2H, brs). 7.90 OH, d, 
J=5.9Hz), 8.00 OH, s), 8.76 (1H, d, J=5.9Hz). 
9.06 (1H, brs), 10.19 (1H, brs). 10.49 OH, brs) 
/DMS0-d6 


747 


1 


H 


4-F 


2. 1HCI 
1.5H 2 0 


m.p. 064-199 

'H-NMR: 4.55 (2H. brs), 6.85 OH, d, J=6.9Hz), 
6.93 OH, s). 6.98-7.15 (2H, m), 7.15-7.30 (2H. 
m), 7.30-7.40 OH, m), 7.53 (2H, brs). 7.71 (2H. 
brs). 7.95 OH. d, J=6.9Hz). 8.14 (2H, brs). 8.80 
OH, brs). 10.09 OH, brs), 10.30 OH, brs). 
13.91 OH. brs) / DMSO-de 



•# a. ft £ mm) 
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748 


ijvi, u. / 


H . 


4-F 


i 

1.9HCI 
1 . 5H 2 0 


n. p. : 153-155 

H-NMR: 2.95 (3H, d. J=4.4Hz), 4.55 (2H, brs). 6.84 
(1H, d. J=6.8Hz), 6.98 (1H, s), 6.92-7.13 (3H, m). 
7.13-7.220H, m), 7.22-7.29 (1H, m), 7.29-7.38 (1H, 
m), 7. bo Un, ors;, /. it un, dts;, un, u, 
J=6.8Hz), 8.65 (1H, brs), 8.99 (1H, brs), 9.95 (1H, 
brsl. 10.11 (1H. brs). 13.60 (1H. brs) /DMSO-de 


749 




H 


4-F 


1.9HCI 
1.5H 2 0 


m.p. : 149-151 

'H-NMR: 1.18 (3H, t, J=7. 3Hz) , . 3. 28-3. 46 (2H. nO, 4.54 
(2H, brs), 6.83 (1H. d. J=6.3Hz), 6.90-7.13 (3H, m). 
7.13-7.29 (2H, m). 7. 29-7. 39 (1H, m), 7.56 (2H, brs), 

7 72 (2H, brs), 7.87 (In, d, J-o. onzj, o. do un, orsj, 

8 90 (1H, brs), 9.89 (1H, brs), 10.12 (1H, brs), 13.59 
f1H. brs) / DMSO-de 


750 


H nry 


H 


4-F 


2HCI 
1.5H 2 0 


m. p. :149-150 

'H-NMR: 0.92 (3H, t, J=7.4Hz), . 1.50-1. 66 (2H, m), 
3.23-3.40 (2H. m), 4.54 (2H. brs), 6.82 (1H, d, 

. . All t c r\A "7 A A /OU m\ 1 14— 1 OQ OH ml 

J=6. 9Hz), 6.94-7.14 (on, ny. /. 14-/. a un, w, 
7 29-7.40(1H, m), 7.56 (2H, brs), 7.72 (2H. brs), 
7 82-7.92 (1H, m), 8.60 (1H, brs), 8.94 (1H, brs), 9.94 
(1H. brs). 10.07 (1H. brs). 13.62 (1H. brs)/ DMSO-de 


751 


^ ^ OEt 


H 


4-F 


1.9HCI 
0. 5H 2 0 


m. p.: 155-1 57 

iH-NiuiR- 1 11 ttH t J=6 8Hz) 4 31 (2H a, J=6. 8Hz),. 
4.59 (2H, brs). 6.87 (1H, s), 7.03 (1H, d, J=5.2Hz), 
7 07-7.33 (4H, m), 7.33-7.43 (1H, m), 7.50 (2H. brs), 
7 67 (2H, brs), 8.14 (1H, d, J=5.2Hz), 9.29 (1H. brs), 
10.47 (1H. brs). 10.83 (1H, brsl / DMSO-de 


752 




H 


4-F 


1.9HCI 
1. 1H 2 0 


m p : 145-147 

•H-NMR: 3.87 (3H, s), 4.58 (2H, brs), 6.89 (1H, brs), 
6.97-7.34 (5H. m). 7.34-7.43 (1H, m), 7.50 (2H, brs), 
7 67 (2H, brs), 8.16 (1H, d, J=5.4Hz), 9.32 (1H, brs), 
10.50 (1H. brs), 10.86 (1H, brs) / DMSO-de 


753 




H 


4-F 


free 
0. 1H 2 0 


m p : 134-136 

'H-NMR: 3.82 (3H, s), 4.44 (2H, d, J=6.3Hz). 6.79 (1H. 
d. J=6.9Hz), 6.94 (1H. t, J=7.4Hz). 7.03-7.18 (2H, m). 
7 20-7.30 (2H, m), 7.60 (1H, brs), .7.66-7.87 (6H, m), 
8.16 (1H, s). 8.98-9.26 (2H, m) / DMSO-de 


754 




H 


4-F 


1.8HCI 
0. 4H 2 0 


m p : 1 1 2—1 14 

'H-NMR: 4.63 (2H. brs), 7.00-7.33 (4H, m), 7.33-7.90 
(7H, in), 8.00 (1H, dd, J=7.8Hz, 15.6Hz). 9.36 (1H, 
brs). 10.52 (1H. brs), 10.97 (1H, brs) / DMSO-de 


755 


^-s. ^Me 


H 


4-F 


2HCI 
H 2 0 


m. p.: 139-1 40 

'H-NMR: 2.80 (3H, s), 4.96 (2H, d, J=4.9Hz), 6.97-7.24 
(3H, m), 7.24-7.32 (1H, m). 7.32-7.41 (1H, m), 7. 41-7. 60 
(2H, m), 7.60-7.88 (4H, m). 8.36 (1H, t, J=6.5Hz) 8.89 
(1H, brs). 10.19 (1H. brs), 10.45 (1H, brs) / DMSO-de 


756 


Me 


H 


4-F 


2HCI 
H 2 0 

0. 3AcOEt 


m. p. : 147-1 48 

'H-NMR: 2.56 (3H, s), 4.90 (2H, d, J=5.4Hz),. 
6 79-7.30 (4H, m), 7.30-7.41 (1H, m), 7.41-7. 81 (5H. 
m), 7.85 (1H, s), 8.71 (1H. d, J=5.8Hz). 8 89 (1H, 
brs). 10.25 (1H. brs), 10.46 (1H, brs) / DMSO-de 
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757 




4-F 


l 
i 

1.95HCI r 


Am: 4.79 (2H, s).. 4.81 (2H. s),. 6.90-7.28 (4H 
™ '28-7 39 1 ( H. in). 7.40-7.80 (6H, m). 8.15-8 33 
(1H m). 7.95 OH. brs), 8.48 (1H. brs). 9.85 (1H. 
srs), 9.98 (1H. brs) / DMSO-de 


758 


-ay™" « 


4-F 


2HCI 
0. 5H 2 0 


MmR 1 : 6 1L 1 45 2 (9H. s). 4.57 (2H brs). t i.96-7 32 (6H 
m) 7 32-7.57 (3H, in). 7.67 (2H. d. J=7.8Hz). 7 80 
(1H. t. J=7.5Hz). 9.18 (1H. brs), 9 94 (1H, brs). 
10.47 (1H. brs), 10.86 (1H. brs) / DMSO-de 


759 


"rcr h 


4-F 


1.9HCI 
0. 9H 2 0 
0. 1Ac0Et 


VV: 3. 87 (3H. s), 4.60 (2H, brs) 6 75 J1H, d. 
J=7.8Hz), 6.90-7.35 (5H, m). 7.40 (1H. t. J=7.4Hz . 
7 50 (2H, brs). 7.61-7.80 (3H. m). 9.34 (1H. brs), 
10.59 (1H, brs), 11.00 (1H. brs) /DMS0-d6 


760 


"nCr h 


4-F 


2. 4HCI 
H 2 0 


KmR: 5 i"33 4 (2H. d. J=6.3Hz) 4 .60 (21 1 brs). 5.23 
(1H hep J=6.3Hz). 6.65 OH, d. J=8.3Hz). 6.95 
Hi d 5=6 9Hz). 7 01-7.33 (4H. m). 7 33-7.58 (3H. 
i). 7.58-7.80 (3H. m). 9.22 OH, brs). 10.53 (1H. 
hrO 10 87 (1H brs) / DMSO-de 


761 




1 4-F 


2HCI 
0. 3H 2 0 
0. lAcOEt 


'™: 6 4."79 3 (2H, brs). 7 00-7 45 (6H m). 7 48 (2H 
brs) 7 71 (2H, brs). 8.86 2H. d, J=4.9Hz). 9.54 
(Sbrs) 10 57 OH, brs), 11.17 (1H. brs) /DMS0-d6 


762 


N NH 2 


1 4-F 


1.95HCI 
1.5H 2 0 


KmR- 58 4 1 57 (2H, brs), 6 97 OH. d. J=6 4Hz) 
7.01-7.32 (4H, m). 7.32-7.42 (1H, m). 7.71 (2H 
brs . 7.95 (2H, brs). 8.41 (1H. d, J=6 4Hz) 8. 53 

(ZH DPS), o. U4 \\n, v\S) f IU. 10 un, un>y, iv. tu 

flH, brs) / DMSO-de 


763 




U AC 

i 4-r 


HCI 


'H-NMR- 4 4" 1 49 1 (2H. s). 4.51 1 (2H brs) 7 04-7 27 (5H 
m). 7.27-7.42 (4H. in). 7.59 (2H. brs). 7.66 2H. 
brs), 9.00 (1H, brs). 10.30 (1H, brs). 10.52 (1H, 
brs) / DMSO-de 


764 


to 


H 4-F 


HCI 

0. 5H 2 0 


m n : 144-148 

'H-NIIR: 4.57 (2H. brs), 6.26-6.48 (2H, m) 7.05-7.20 
(3H, m). 7.30-7.40 (2H. m), 7.50-7.80 (5H. ra). 8.79 
(1H,brs), 9.95-10.70 (2H, m) / DMSO-de 


765 


to 


H 4-F 


1.9HCI 
H 2 0 


MmR: 24 4"74 5 (2H. brs). 7.04-7.28 (3H, m), 7.28-7.45 
St n). 7.45-8.00(5H. m). 9.17 (1H. s) 9.40 OH, 
brs), 10.64 (1H, brs), 11.06 (1H. brs) / DMSO-de 


766 


h i^ s /> 

1 N— v 


H 4-F 


2HCI 


m.p. : 122-123 M1 . 
'H-NMR: 4.86 (2H. brs), 7.00-7.17 (2H, m). 
7 17-7 24 (1H, m), 7.24-7.32 (1H. m), 7.32-7.42 
(1H m). 7.57 (2H. brs). 7.62-7.76 (3H. m). 7.80 
(1H d, J=3.4Hz). 9.02 OH. brs), 10.20 OH. brs). 
10 39 (1H. brs) /DMS0-d6 


767 


XT' 

TO 


H 4-F 


• free 


KMR 2 : 4 "69 b (3H. s), 4.69 (2H. d. J=6.4Hz). 5.35 (2H. 
s) 6 84 (2H, d. J=8.5Hz), 6.90-6.98 OH. m), 
6 98-7 13 (3H, m). 7.18 (2H. d. J=8.5Hz), 7 77 (2H. 
brs).7.87OH.s).9.09OH,s). 9.13 OH, s) / DMSO-de 
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768 



769 



"Oft 



770 



HN 



N 



771 



772 



MeO(CH 2 ) 2 NH- 



H 4-F 



H 4-F 



HCI 



1.8HCI 
0. 4H 2 0 



H 4-F 



ni P NMR 09 4 2 8 1 6 (2H brs). 6.95-7.17 (3H. m). 
TYhl 30 2H, ( 1 7 3Ch7.40(1H, m) 7 49 (2H 
brs), 7- 69 (2H. brs). 8.76 (1H brs). 10. 15 (1H. 
brsL 10 36 (1H. brs) / DMSJHie 

ni P MMR- 12 I 2 99 (2H brs). 6.92-7.33 (4H. m). 
7 33-7 47 (2H I) 7 47-7. 60 (3H. nO. 7.69 (2H 
brs) 801 (1 Id J=7.9Hz), 8.09 (1H, d, 
KsHz). 9.38 I <1H, brs), 10.38 (1H. brs). 
10 fifl (1H. brs) / DMSO-de 



HCI 

0. 5H 2 0 



&:Ti M (2H. d. J=4.9Hz). 7 02-7 10 (1ft 

m^ 7 ifi (9H t J=7.8Hz), 7.32 Un, t, 

f=7 8Hz) 7 72 (4H. brs). 8.28 (1H. brs). 9.93 
hrs ) _/DMS0-d6 



H 4-F 



773 



774 



H0(CH 2 ) 2 NH- 



775 



776 



H0(CH 2 ) 3 NH- 



H0(CH 2 ) 4 NH- 



HCI 



1.3HCI 
0. 2H 2 0 



H 4-F 



HCI 



H 



H0(CH 2 ) 5 NH- 



777 



778 



779 



H0(CH 2 ) 2 O(CH 2 ) 2 NH- 



HN" 



M e 



.OH 



.OH 



4-F 



HCI 
0. 1H 2 0 



iH P Hm- 7 3"»(3H s) 3 40-3.60 (4H. m) . 7. 10-7. 25 
Sh of> 7 26-7 42 (2H m). 7.50-7.84 (4H, m), 

V P NMR-3T56 2 (2H. s) . 3. 77-3 90 (2H nO . 3 90-4^05 
m m\ S 06 (1H s) , 7. 07-7. 27 Ion, nu. 
2 27-7 44 (2H S). 7.84 (4ft brs) .8 73 ! (1H brs) . 
{ojTJlO ^ 10 77 (1H. hrs) / DMS0-d 6 



tW 20 % 21 38-3.48 (2H *0 3 58 (2H. t. 
J=5.4Hz). 4.16 (1H brs). 7 .05-7 26 (311 n). 
7.27-7.43 (2H. m). 7. 48-7. ^80 (4H jj 1/8. 45 (1H, 
hr^ 10 05-10. ^ Vffl, ^ / PMS0 " d6 



4-F 



H 



4-F 



4-F 



4-F 



HCI 



HCI 



VWM 1 65 9 -1.80 (2H. nO, 3 37-3 56 (4H. nO 
4 15 (1H brs). 7.05-7.26 (3H. nO. 7 27-7.43 
(2H m 7 45-7.85 (4H, m). 8.57 (1H, brs). 
jgjA 7R r?H nrt / DMSO-de _ 

V P NMR: 85 U3-1.53 (2H. m), 1.5H.J i CM. 
3 30-3.48 (4H. nO. 4.04 (1ft brs ». 7 05- 26 (3H 
7 27-7 42 (2H m). 7.50-7.80 (4H, m), S.t>° 
^U Ar^ 7 9 95-Vo. 75 'OH rt / DMSO-de 

-H-NMR- 78 U4-1.50 (4H. m). 1.53-1.60 (2H. m) 



HCI 



HCI 



HCI 



aSS 4 2 4H n). 4 00 OH. brsX 1 07-7. 24 (3H. 
J) 3 °7 33-7.40 (2H. nO. 7.50-7 .80 (4ftn). 8.58 
*gj LJ ^ )| ^ tvum 7R (9H, ml / DMSO-de 



WMR: 3.43-3.60 (8H, m), 3.92 (1H . brs) 
7 05-7.25 (3H. m). 7.27-7.43 (2ft u n) . 7. 50-7. 80 
MM .ft fl 37(1H.br^ , a QR-10 60 (2H mW DMSO-de 

'H-J 92 1 19 17 (3H. d. J=6.9Hz). 3.47 (2H, d. 
J=5 4Hz) 4 07 ( H. brs). 7.05-7.28 (3H nO 
7.28-7 4 (2H, m). 7.66 (4H brs) 8 1.5 (1H brs). 
in MH. brs). 1 " * A hrs ^ I m °-° 6 

m P MMR 93: i 1 17 (3H d J=6.9Hz), 3.47 (2H, d, 
bS?M 40 «H brs). 7.05-7.28 (3H. nO. 
18 4 -7 Z) 45 (2H°V J 66 (4ft brs) 8 53 (1H brs) 
10.43 HH. brs) . 1QJ0 nH hrR ^ y DMSO-de 



WO 03/066099 PCT/JP03/01065 

62 

[$3 2] 



KOI I 

780 


Et 

HN H 
I 


4-F 1 


r 

HC1 


H-NMR: 0.92 (3H. d, J=7.2Hz), 1.42-1.58 (1H. m), 
1 58-1.74 (1H. m), 3.50 (2H. d, J=5.4Hz), 3.91 (1H 
ars), 7.05-7.28 (3H, m). 7.28-7.45 (2H, m) 7.66 
(4H brs), 8.580H, brs), 10.46 (1H, brs), 10.88 
f1H, brs) / DMSO-de 


781 


HN^-° H H 


4-F 


HCI 


m p "199-201 

'H-NMR: 0.92 (3H. d, J=6.8Hz), 1.41-1.58 (1H, m), 
1 58-1.75 (1H, m). 3.50 (2H. d. J=4.9Hz), 3.91 (1H 
brs), 7.05-7.29 (3H, m), 7.29-7.47 (2H, m). 7.66 
(4H brs), 8.50OH, brs), 10.41 (1H, brs), 10.77 
<m, brs) / DMSO-de 


782 


iPr 

JL .OH u 
HljT^ H 


4-F 


HCI 


m p : 205-207 

'H-NMR: 0.95 (6H, d, J=6.3Hz). 1.87-2^04 (1H. m) 
3.45-3.64 (2H, m), 3.87 dH.brs), 7.05-7.29 3H, 
m). 7.29-7.45 (2H, m), 7.67 (4H, brs) 8 1.68 (1H. 
h r^ ^Al HH, hrs), 11.03 (1H brs) /DMS0-d6 


783 


iBu 

HN^^ H 


4-F 


HCI 


m p : 185-186 

"H-NMR: 0 91 (6H, d, J=6.3Hz), 1.33-1.54 (2H, m), 
1 57-1.73 (1H, ra), 3.38-3.55 (2H, m), 4. 0 (1H 
brs). 7.07-7.28 (3H, m), 7.28-7.45 (2H. m). 7.66 
(4H, brs), 8.53 dH.brs). 10.40 (1H, brs), 10.85 
(1H. brs) /DMSO-d6 


784 


S Me 


\ 4-F 


HCI 


m p ' 161-162 

'H-NMR: 1.70-1.83 (1H. m). 1.83-1.95 (1H, m). 2.04 
(3H, s), 2.45-2.62 (2H, m). 3.51 (2H, d. J=4. 4Hz) . 
4 10 (1H brs). 7.05-7.27 (3H, m). 7.27-7.44 (2H. 
m), 7.66 (4H, brs), 8.44 (1H. brs). 10.31 (1H. brs). 
m'fid. f1H brs) /DMS0-d6 


785 


HfjT — ^ 


H 4-F 


HCI 


Vtf^TO (2H, d. J=5.8Hz) 5.06 (1H. brs) 
7 04-7 19 (2H. m). 7.19-7.33 (3H, m). 7.33-7.45 
(5H. m, 7.51 (2H, brs). 7.67 <2H brs). 8.92 OH. 
hrs), 10.18 (1H brs). 10.50 (1H. brs) / DMS0-d 6 _ 


786 


O 

^X^^ O H 


H 4-F 


HCI 


m p '174-175 

1 H-NMR: 3.71 (2H, d. J=4.9Hz) 5.05 (1H. brs) 
7.06-7.20 (2H, m). 7.20-7.34 (3H, m), 7.34-7 46 
(5H. m). 7.50 (2H. brs). 7.68 (2H brs). 9.18 (1H. 
h rs ) ma* flH, brs). 10.79 (1H. brs) / DMSO-de 


787 




H 4-F 


HCI 


™H- P NMR- 79 1 1 81-1.95 (1H, m). 1.96-2.09 (1H. m), 
3.36-3.53 (2H, in). 5.16 (1H. brs). 7.04-7.38 (&H 
m) 7 38-7.45 (5H. m). 7.53 (2H. d. J=5.8Hz). 7.66 
(2H brs), 9.13 (1H. brs). 10.24 (1H, brs). 10.58 
(1H t brs) /DMSO-d6 . 


788 


O 

X/C0 2 Me 


H 4-F 


HCI 


Mi-NMR 1 ' 54 ! 80-2. 97 (1H, m), 3.04 (1H, dd, J=8.8, 
16 1Hz) 3.58 (3H, s). 5.49 (1H,brs), 7.04-7.24 
(3H m)' 7 24-7.40 (5H, m). 7.43 (2H. s). 7.58 (2H. 
d J=5 8Hz), 7.67 (2H. brs). 8.92 (1H, brs). 10.14 
(1H brs). 10 35 (1H. brs) /DMSO-d6 _ 



# X ffl » ($»6) 
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5 0^1 

789 


YleONH- 


II 

H 


1 

A C i 

4-r 1 


t 

3. 8H 2 0 


H- P NMR: 40 ~3. 4 78 (3H. s), 7.05-7.28 (3H, m). 

7 oo i vcj /OH ml 7 fi7(4H hrs) 10 53 (2H 
7.28-7.43 Un, in;, '•Oiwn, ors;, iu. jo vtn, 

hr«V 11.79 (1H. brs) / DMSO-de 


/9Q 


ttUNrr 


H 
1 1 


4-F 


HCI 

0. 3H 2 0 
0. UcOEt 


&R: 41 1 1 32 (3H. t J=6 9Hz) 4 01 <2H. q, 
J=6.9Hz), 7.06-7.26 (3H, m). 7.29-7.44 (2H m) 
7 68 (4H, brs), 10.34 (2H, brs), 11. 9B (\n, ors; 
/ DMSO-de 


791 


Me 2 NNH- 


H 


4-F 


HCI 


K» 5 2~64 6 (6H, s). 7.10-7.30 (3H. IB), 7.30-7.46 
(2H m) 7.52(2H, brs), 7.72(2H, brs), 10.41 Un, 
hS 10 97 (1H. br«., 11 RR f1H brs) / DMSO-ds 


7Q9 


RuNHMH- 

DUltl WW 1 


H 


4-F 


HCI 


MR: 08 0 2 91 (3H. brs). 1 23-1.40 (2H m) 
1.60-1.77 (2H. m). 3.76 (2H brs) 7 .05-7. 27 

/on \ T 01 1 AC /OH nrt 7 Q0 ( 5H m) 
(3H 111) , /.Z/-/.40 Un, TO/, /.<to /.wwn, »»/. 

9 99-11.20 (3H, m) / DMSO-ds 


793 


H0(CH 2 ) 2 NHNH- 


it 

H 


A C 

4-r 


2. 5HCI 
0. 6H 2 0 


m.p. : 208-209 , , , v 
1 H-NMR:3. 74 (1H. t, J=5. 4Hz) ,3.86 (4H, brs) 
-i ac ■? oo/ou ^ 7 9ft-7 AtU9H nri 7 45-7 90 (5H 

mi. 10. 37 (2H. brsl . 10. 99 (1H. brs) / DMSO-ds 


794 


Me 

\ 


H 


4-F 


2HCI 
0.5H 2 0 


W: 1.10-1.25 (9H. m), 1-50—1-80 (4H, m), 

o nn_o ic /«u 4 M-A fill f 1 H ml 7 05-7 25 
2.90-3.15 y>n, nv, 4. uz *.uo wn, w, <.w 

(3H. m), 7. 30-7. 42 (2H. m). 7. 50-7 80 (4H m) . 8.59 

(1H brs). 10.05-10.80 (2H, brs) / DMSO-de 


795 




4-Me 


4-F 


HCI 


^Mif^^^rt t\r\ n nr /OLI —A A CO f*OU ^lre^ R ^fi 

'H-NMR: 2.20-2.35 (3H, ra), 4.62 (2H, brs). o.oo 
(1H, brs), 6.95-7.80 (10H, m). 8.21 (1H, d 
,1=5 4Hz) . 8. 86 (1H, hrsl . 9. 80-10. 75 (2H. m) / DMSO-de 


796 


' XJ 


4-MeO 


4-F 


ilv 1 


W: 2 3 2 70-3.77 (3H, m), 4. 50-4 75 (3H m) , 
6.70-6.98 (2H,m , 7.02-7.78 (10H. n). ••ZHIH.a. 
.1=4 9Hz).8.73(1H brs). 9. 86-10. 38 (2H m) / DMSO-de 


797 




4-CI 


4-F 


HOI 


BmR: 4" 2 10 (1H, brs), 4.61 (2H, brs), 6 98-7. 42 
(6H m), 7.43-7.85 (4H, m> , 8.21 (1H, a, 0-i>. JHZ). 
8 49 (1H brsl. 9.60-10.50 m, ■) / DMSO-de 
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[S3 8] 




NO 


D101 


P3 


D5 
l\ 




R101 


R 3 


R 5 


No 


R101 


R 3 


R 5 


190 




4-Me 


4-F 


203 




H 


4-F 


216 




4-MeO 


4-F 


191 




4-MeO 


4-F 


204 




4-F 


4-F 


217 




H 


H 


192 


iQv. 
n 


H 


4-F 


205 




H 


H 


218 


K> 


H 


H 


193 


Ck 

IK 


4-F 


4-F 


206 




H i 


4-F 


219 


i> 


H 


4-F 


194 


n 


H 


4-MeO 


207 


tX 


4-F 


4-F 


220 


t> 


4-F 


4-F 


195 




4-Me 


4-F 


208 




H 


4-MeO 


221 




4-Me 


4-F 


196 


N 


4-MeO 


4-F 


209 




4-Me 


4-F 


222 




4-MeO 


4-F 


197 




H 


H 


210 


Ok 


4-MeO 


4-F 


223 


Or 


H 


H 


198 




H 


4-F 


211 




H 


H 


224 


or 


H 


4-F 


199 


a 


F 


F 


212 




4-F 


4-F 


225 


or 


4-F 


4-F 


200 




H 


4-MeO 


213 




H 


4-MeO 


226 


or 


H 


4-MeO 


201 




4-Me 


4-F 


214 




4-Me 


4-F 


227 


or 


4-Me 


4-F 


202 


a 


4-MeO 


4-F 


215 




4-MeO 


4-F 


228 


or 


4-MeO 


4-F 
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2. BEC1* W^lt^ftffl^-f 4*Jt# S (I) l=***i*2. 4, 6-HJ7$/-1 . 3, 5-HJ7*/ M 




H H (I) 

R'RtflPiW-XttlKPo-C. H.0H.7JI4JM)- 7HMXK H 2 N, OHT?Bft£*lWC* 
7il4Jlr-NH, (7JI4W jN, fi&£ tiT l^T * ck lifttoMRS. * ftT 1>T t «k l^f P». 

R 3 , R 4 , R 5 Si;R 6 :P-Xlim4^r, (i)H, (ii)CN, (iii)N0 2> (iv)/\nfr*>, (v) (1) CN. 
(2) /\nr>^L<li(3)0H^S^$^T^-C : t,«J:lM£ilR7Jl4*. (vi)^P7JMr*. (vii)ffilft7 

mx'mwLZtix^Tb&whh (ix) fta7JMr*-c«i!i**iri^Tt«kiwfnai. 

(x)R 7 R 8 N-(R 7 Si;R 8 :l^-XI*^^-3r, (1)H. (2)7'J-*£L < liR 9 -0-C0-T*S&$*i-C^ 
"C t <fc l^i£fR7Jl4JI' (R 9 : (DH, £L< tt7W?««**lTl*-C*«fc lMS*7tt«. 
(xDR^-r-CR 10 : (DH, (2) 7'J-JP. HO-WltfWHHS L < ttHOTJBfcStiTlvc* <fclM£ 
«7Jrt*.*L<l*(3)7'J-*, T':0;gL<liS). XI* (xi i) R n -T 2 -(R 11 : (1)0H. (2)R 7 R 8 N- (3) 
fll«7*tJH)- 1 (4) ««7JI4*. (5) 7'Hk « L < I* (6) ^fa^ (T 2 : C0£ L < l±S0 2 ) ) , 

itymmzwM ix >a t « c t *«-e# * . ) . 

3. ^(I)IC^$^^2,4, 6-h'J75/-1,3,5-HJ7/>^^XI* ; ea)MmWlc|^$*i§^ 

t -T §E5>]##2lzi3fM>BEC1 *U Wft*JHfiSS!l. 

4. A (I I) 1=3***1*2. 4, 6-HJ75/-1, 3, 5-HJ7** >S&*ttX(**<D»3I^WKl*g**lS 
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71 




(I I) 

!PilflP:n-Xtt!W:o-C. H. OH. 7JMHHK 7HHXK H 2 N, 0HT!«fc**fCl^**^ 
7H4FNH, (7W)*««*«^t**l^ft*«at «ft**fCl^**lvsrl«. 

rs R 4 i tfKTftf-.m-XltmvX. COH, (ii)CN. (MONO* (lv)i«0. (v) (1) CN, 
(2) i«^^L<l±(3)0H-e«»**tT^-Ct,«l:^««7«*. (vDWTHffc (v!l)«*7 

«nj»**it^TUiw; (ix) *»«»-c«ft**i-ct^**t^Wi. 

(x) R 7 R 8 N-(R 7 &i;R 8 :fHl-XI±^ot:. (1)H. C07H* L < lil^H»-*«***LW 
Xi)& l^miM (R 9 '• (DH, * L < liTWfU^t 1>T t * IMS «7W*) . 

(xi) R"-r-(R 10 : (DH. <Z>7HkWHW»ttHH*L< r*Hm?™4*itl^**^« 
m ,«L<ttQ)7H r:«L<l«. Xl*(xi i)R 11 -T^(R": (1)0H. (2)R». (3) 
M7J14JHK (4)*«7JM*. (5)7'J^^L<li(6)^(T 2 :C0^L<l*S0 2 )). 

fflU ±|B^(ll)*R , MRW-^l*^^" C ' (i)H.liV.Wn^fcm*tiT^T* 
* m R a -(CH 2 ) r (R a :HS, HO. R 7 R 8 N, C00H. i W. CN. fl*9A » . OT<3)7!»S<5>(0«»* 
■*«***lWC * *l^m«DH0OC. ©7H4JV-0-C0-. ®W.&**lX^T * *W-k ® 
R'R'NCONHCO, XI*©R 7 R 8 NC0NHC0-) . 7*Wk 7&rSr. 7i-JHS0 2 -. fi&£ *l"C t * I W 
JVNHCS— , «** *tr l^T * * IWINHC0-. 7WHHJ0-. H2NCS. *nn-C0CH 2 - «* * ft W 
T * * IM . 3. 4- W>* 7V* -*-MW». «tW. R 2 ^ WWW *>C t -ftfcfc otf 5/ - 
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HH», M -tr 1 -<». 0^ V -tr-l-lh f V 'J*/ V-MJUHr L < l*a«H^W ft y 
R 3 , R 4 , *tflWP-3U*llft ot.H, Altf >, N0 2 , 7W, HO, ft*mMK H00C-, 
jHHJO-. H 2 NS0 2 - XI*<MWH»"Cfc**fc £l&< . 

5. ft*<D«B4l:Stt®2. 4, . 3, 5-B7>/ «WXttt©tt»«l=IW**l 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Go. .Ltd. 
<120> 2,4, 6. -tr iamino-1, 3, 5-Tr iazin derivateves 
<130> Y0307-PCT 
<150> JP2002-028844 
<151> 2002-2-5 
<160> 12 

<170> Patent In version 3.0 

<210> 1 

<211> 3252 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1). . (3252) 

<400> 1 

atg ccg gcc atg egg ggc etc ctg gcg cct cag aac acc ttc ctg gac 

Met Pro Ala Met Arg Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu Asp 
! 5 10 15 

acc ate get acg cgc ttc gac ggc acg cac agt aac ttc gtg ctg ggc 
Thr lie Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe Val Leu Gly 
20 25 30 

aac gcc cag gtg gcg ggg etc ttc ccc gtg gtc tac tgc tct gat ggc 
Asn Ala Gin Val Ala Gly Leu Phe Pro Val Val Tyr Cys Ser Asp Gly 
35 40 45 

ttc tgt gac etc acg ggc ttc tec egg get gag gtc atg cag egg ggc 
Phe Cys Asp Leu Thr Gly Phe Ser Arg Ala Glu Val Met Gin Arg Gly 
50 55 60 



48 



96 



144 



192 



< 
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2/17 



tgg aag gag aca ggt ggt ggc egg cgc cga tat ggc egg gca cga tec 
Trp Lys Glu Thr Gly Gly Gly Arg Arg Arg Tyr Gly Arg Ala Arg Ser 
145 150 155 160 

aaa ggc ttc aat gee aac egg egg egg age egg gee gtg etc tac cac 
Lys Gly Phe Asn Ala Asn Arg Arg Arg Ser Arg Ala Val Leu Tyr His 
165 170 175 

ctg tec ggg cac ctg cag aag cag ccc aag ggc aag cac aag etc aat 
Leu Ser Gly His Leu Gin Lys Gin Pro Lys Gly Lys His Lys Leu Asn 
180 185 190 

aag ggg gtg ttt ggg gag aaa cca aac ttg cct gag tac aaa gta gee 
Lys Gly Val Phe Gly Glu Lys Pro Asn Leu Pro Glu Tyr Lys Val Ala 
195 200 205 



240 



288 



336 



tgt gec tgc tec ttc ctt tat ggg cca gac acc agt gag etc gtc cgc 
Cys Ala Cys Ser Phe Leu Tyr Gly Pro Asp Thr Ser Glu Leu Val Arg 
65 70 75 80 

caa cag ate cgc aag gec ctg gac gag cac aag gag ttc aag get gag 
Gin Gin lie Arg Lys Ala Leu Asp Glu His Lys Glu Phe Lys Ala Glu 
85 90 95 

ctg ate ctg tac egg aag age ggg etc ccg ttc tgg tgt etc ctg gat 
Leu lie Leu Tyr Arg Lys Ser Gly Leu Pro Phe Trp Cys Leu Leu Asp 
100 105 HO 

gtg ata ccc ata aag aat gag aaa ggg gag gtg get etc ttc eta gtc 
Val lie Pro lie Lys Asn Glu Lys Gly Glu Val Ala Leu Phe Leu Val 
115 120 125 

tct cac aag gac ate age gaa acc aag aac cga ggg ggc ccc gac aga 432 
Ser His Lys Asp Me Ser Glu Thr Lys Asn Arg Gly Gly Pro Asp Arg 
130 135 140 



384 



480 



528 



576 



624 



WO 03/066099 PCT/JP03/01065 



3/17 



gcc ate egg aag teg ccc ttc ate ctg ttg cac tgt ggg gca ctg aga 
Ala He Arg Lys Ser Pro Phe lie Leu Leu His Cys Gly Ala Leu Arg 
210 215 220 

gcc ace tgg gat ggc ttc ate ctg etc gcc aca etc tat gtg get gtc 
Ala Thr Trp Asp Gly Phe lie Leu Leu Ala Thr Leu Tyr Val Ala Val 
225 230 235 240 

act gtg ccc tac age gtg tgt gtg age aca gca egg gag ccc agt gcc 
Thr Val Pro Tyr Ser Val Cys Val Ser Thr Ala Arg Glu Pro Ser Ala 
245 250 255 

gcc cgc ggc ccg ccc age gtc tgt gac ctg gcc gtg gag gtc etc ttc 
Ala Arg Gly Pro Pro Ser Val Cys Asp Leu Ala Val Glu Val Leu Phe 
260 265 270 

ate ctt gac att gtg ctg aat ttc cgt ace aca ttc gtg tec aag teg 
Me Leu Asp lie Val Leu Asn Phe Arg Thr Thr Phe Val Ser Lys Ser 
275 280 285 

ggc cag gtg gtg ttt gcc cca aag tec att tgc etc cac tac gtc acc 
Gly Gin Val Val Phe Ala Pro Lys Ser He Cys Leu His Tyr Val Thr 
290 295 300 

acc tgg ttc ctg ctg gat gtc ate gca gcg ctg ccc ttt gac ctg eta 
Thr Trp Phe Leu Leu Asp Val lie Ala Ala Leu Pro Phe Asp Leu Leu 
305 310 315 320 

cat gcc ttc aag gtc aac gtg tac ttc ggg gcc cat ctg ctg aag acg 
His Ala Phe Lys Val Asn Val Tyr Phe Gly Ala His Leu Leu Lys Thr 
325 330 335 

gtg cgc ctg ctg cgc ctg ctg cgc ctg ctt ccg egg ctg gac egg tac 
Val Arg Leu Leu Arg Leu Leu Arg Leu Leu Pro Arg Leu Asp Arg Tyr 
340 345 350 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 
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teg cag tac age gec gtg gtg ctg aca ctg etc atg gee gtg ttc gee 1 104 
Ser Gin Tyr Ser Ala Val Val Leu Thr Leu Leu Met Ala Val Phe Ala 
355 360 365 

ctg etc gcg cac tgg gtc gee tgc gtc tgg ttt tac att ggc cag egg 1152 
Leu Leu Ala His Trp Val Ala Cys Val Trp Phe Tyr lie Gly Gin Arg 
370 375 380 

gag ate gag age age gaa tec gag ctg cct gag att ggc tgg ctg cag 1200 
Glu lie Glu Ser Ser Glu Ser Glu Leu Pro Glu lie Gly Trp Leu Gin 
385 390 395 400 

gag ctg gec cgc cga ctg gag act ccc tac tac ctg gtg ggc egg agg 1248 
Glu Leu Ala Arg Arg Leu Glu Thr Pro Tyr Tyr Leu Val Gly Arg Arg 
405 410 415 

cca get gga ggg aac age tec ggc cag agt gac aac tgc age age age 1296 
Pro Ala Gly Gly Asn Ser Ser Gly Gin Ser Asp Asn Cys Ser Ser Ser 
420 425 430 

age gag gec aac ggg acg ggg ctg gag ctg ctg ggc ggc ccg teg ctg 1344 
Ser Glu Ala Asn Gly Thr Gly Leu Glu Leu Leu Gly Gly Pro Ser Leu 
435 440 445 



cgc age gec tac ate acc tec etc tac ttc gca etc age age etc acc 
Arg Ser Ala Tyr lie Thr Ser Leu Tyr Phe Ala Leu Ser Ser Leu Thr 
450 455 460 



1392 



age gtg ggc ttc ggc aac gtg tec gee aac acg gac acc gag aag ate 1440 
Ser Val Gly Phe Gly Asn Val Ser Ala Asn Thr Asp Thr Glu Lys I le 
465 470 475 480 



ttc tec ate tgc acc atg etc ate ggc gec ctg atg cac gcg gtg gtg 
Phe Ser I le Cys Thr Met Leu I le Gly Ala Leu Met His Ala Val Val 
485 490 495 



1488 



WO 03/066099 PCT/JP03/01065 

5/17 

ttt ggg aac gtg acg gcc ate ate cag cgc atg tac gec cgc cgc ttt 1536 
Phe Gly Asn Val Thr Ala lie lie Gin Arg Met Tyr Ala Arg Arg Phe 
500 505 510 

ctg tac cac age cgc acg cgc gac ctg cgc gac tac ate cgc ate cac 1584 
Leu Tyr His Ser Arg Thr Arg Asp Leu Arg Asp Tyr lie Arg I le His 
515 520 525 

cgt ate ccc aag ccc etc aag cag cgc atg ctg gag tac ttc cag gcc 1632 
Arg Me Pro Lys Pro Leu Lys Gin Arg Met Leu Glu Tyr Phe Gin Ala 
530 535 540 

ace tgg gcg gtg aac aat ggc ate gac acc ace gag ctg ctg cag age 1680 
Thr Trp Ala Val Asn Asn Gly Me Asp Thr Thr Glu Leu Leu Gin Ser 
545 550 555 560 

etc cct gac gag ctg cgc gca gac ate gcc atg cac ctg cac aag gag 1728 
Leu Pro Asp Glu Leu Arg Ala Asp Me Ala Met His Leu His Lys Glu 
565 570 575 

gtc ctg cag ctg cca ctg ttt gag gcg gcc age cgc ggc tgc ctg egg 1776 
Val Leu Gin Leu Pro Leu Phe Glu Ala Ala Ser Arg Gly Cys Leu Arg 
580 585 590 

gca ctg tct ctg gcc ctg egg ccc gcc ttc tgc acg ccg ggc gag tac 1824 
Ala Leu Ser Leu Ala Leu Arg Pro Ala Phe Cys Thr Pro Gly Glu Tyr 
595 600 605 

etc ate cac caa ggc gat gcc ctg cag gcc etc tac ttt gtc tgc tct 1872 
Leu I le His Gin Gly Asp Ala Leu Gin Ala Leu Tyr Phe Val Cys Ser 
610 615 620 



ggc tec atg gag gtg etc aag ggt ggc acc gtg etc gcc ate eta ggg 
Gly Ser Met Glu Val Leu Lys Gly Gly Thr Val Leu Ala I le Leu Gly 
625 630 635 640 



1920 
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aag ggc gac ctg ate ggc tgt gag ctg ccc egg egg gag cag gtg gta 
Lys Gly Asp Leu lie Gly Cys Glu Leu Pro Arg Arg Glu Gin Val Val 
645 650 655 

aag gee aat gee gac gtg aag ggg ctg acg tac tgc gtc ctg cag tgt 
Lys Ala Asn Ala Asp Val Lys Gly Leu Thr Tyr Cys Val Leu Gin Cys 
660 665 670 

ctg cag ctg get ggc ctg cac gac age ctt gcg ctg tac ccc gag ttt 
Leu Gin Leu Ala Gly Leu His Asp Ser Leu Ala Leu Tyr Pro Glu Phe 
675 680 685 

gec ccg cgc ttc agt cgt ggc etc cga ggg gag etc age tac aac ctg 
Ala Pro Arg Phe Ser Arg Gly Leu Arg Gly Glu Leu Ser Tyr Asn Leu 
690 695 700 

ggt get ggg gga ggc tct gca gag gtg gac acc age tec ctg age ggc 
Gly Ala Gly Gly Gly Ser Ala Glu Val Asp Thr Ser Ser Leu Ser Gly 
705 710 715 720 

gac aat acc ctt atg tec acg ctg gag gag aag gag aca gat ggg gag 
Asp Asn Thr Leu Met Ser Thr Leu Glu Glu Lys Glu Thr Asp Gly Glu 
725 730 735 

cag ggc ccc acg gtc tec cca gec cca get gat gag ccc tec age ccc 
Gin Gly Pro Thr Val Ser Pro Ala Pro Ala Asp Glu Pro Ser Ser Pro 
740 745 750 

ctg ctg tec cct ggc tgc acc tec tea tec tea get gec aag ctg eta 
Leu Leu Ser Pro Gly Cys Thr Ser Ser Ser Ser Ala Ala Lys Leu Leu 
755 760 765 



1968 



2016 



2064 



2112 



2160 



2208 



2256 



2304 



tec cca cgt cga aca gca ccc egg cct cgt eta ggt ggc aga ggg agg 
Ser Pro Arg Arg Thr Ala Pro Arg Pro Arg Leu Gly Gly Arg Gly Arg 
770 775 780 



2352 
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oca ggc agg gca ggg get ttg aag get gag get ggc ccc tct get ccc 
Pro Gly Arg Ala Gly Ala Leu Lys Ala Glu Ala Gly Pro Ser Ala Pro 

inn 795 800 

785 790 ' 

oca egg gec eta gag ggg eta egg ctg ccc ccc atg cca tgg aat gtg 
Pro Arg Ala Leu Glu Gly Leu Arg Leu Pro Pro Met Pro Trp Asn Val 
805 810 815 

ccc cca gat ctg age ccc agg gta gta gat ggc att gaa gac ggc tgt 
Pro Pro Asp Leu Ser Pro Arg Val Val Asp Gly lie Glu Asp Gly Cys 
820 825 830 

ggc teg gac cag ccc aag ttc tct ttc cgc gtg ggc cag tct ggc ccg 
Gly Ser Asp Gin Pro Lys Phe Ser Phe Arg Val Gly Gin Ser Gly Pro 
835 840 845 

gaa tgt age age age ccc tec cct gga cca gag age ggc ctg etc act 
Glu Cys Ser Ser Ser Pro Ser Pro Gly Pro Glu Ser Gly Leu Leu Thr 
850 855 860 

gtt ccc cat ggg ccc age gag gca agg aac aca gac aca ctg gac aag 
Val Pro His Gly Pro Ser Glu Ala Arg Asn Thr Asp Thr Leu Asp Lys 
865 870 875 880 

ctt egg cag gcg gtg aca gag ctg tea gag cag gtg ctg cag atg egg 
Leu Arg Gin Ala Val Thr Glu Leu Ser Glu Gin Val Leu Gin Met Arg 
885 890 895 

gaa gga ctg cag tea ctt cgc cag get gtg cag ctt gtc ctg gcg ccc 
Glu Gly Leu Gin Ser Leu Arg Gin Ala Val Gin Leu Val Leu Ala Pro 
900 905 910 

cac agg gag ggt ccg tgc cct egg gca teg gga gag ggg ccg tgc cca 
His Arg Glu Gly Pro Cys Pro Arg Ala Ser Gly Glu Gly Pro Cys Pro 
915 920 925 



2400 



2448 



2496 



2544 



2592 



2640 



2688 



2736 



2784 



2880 



2928 



2976 
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gcc age acc tec ggg ctt ctg cag cct ctg tgt gtg gac act ggg gca 2832 
Ala Ser Thr Ser Gly Leu Leu Gin Pro Leu Cys Val Asp Thr Gly Ala 
930 935 940 

tec tec tac tgc ctg cag ccc cca get ggc tct gtc ttg agt ggg act 
Ser Ser Tyr Cys Leu Gin Pro Pro Ala Gly Ser Val Leu Ser Gly Thr 
945 950 955 960 

tgg ccc cac cct cgt ccg ggg cct cct ccc etc atg gca ccc tgg ccc 
Trp Pro His Pro Arg Pro Gly Pro Pro Pro Leu Met Ala Pro Trp Pro 
965 970 975 

tgg ggt ccc cca gcg tct cag age tec ccc tgg cct cga gcc aca get 
Trp Gly Pro Pro Ala Ser Gin Ser Ser Pro Trp Pro Arg Ala Thr Ala 
980 985 990 

ttc tgg acc tec acc tea gac tea gag ccc cct gcc tea gga gac etc 
Phe Trp Thr Ser Thr Ser Asp Ser Glu Pro Pro Ala Ser Gly Asp Leu 
995 1000 1005 

tgc tct gag ccc age acc cct gcc tec cct cct cct tct gag gaa 
Cys Ser Glu Pro Ser Thr Pro Ala Ser Pro Pro Pro Ser Glu Glu 
1010 1015 1020 

ggg get agg act ggg ccc gca gag cct gtg age cag get gag get 3114 
Gly Ala Arg Thr Gly Pro Ala Glu Pro Val Ser Gin Ala Glu Ala 
1025 1030 1035 

acc age act gga gag ccc cca cca ggg tea ggg ggc ctg gcc ttg 3159 
Thr Ser Thr Gly Glu Pro Pro Pro Gly Ser Gly Gly Leu Ala Leu 
1040 1045 1050 



3024 



3069 



ccc tgg gac ccc cac age ctg gag atg gtg ctt att ggc tgc cat 
Pro Trp Asp Pro His Ser Leu Glu Met Val Leu He Gly Cys His 
1055 1060 1065 



3204 
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ggc tct ggc aca gtc cag tgg acc cag gaa gaa ggc aca ggg gtc 
Gly Ser Gly Thr Val Gin Trp Thr Gin Glu Glu Gly Thr Gly Val 
1070 1075 1080 



tga 



3249 



3252 



<210> 2 

<211> 1083 

<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Pro Ala Met Arg Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu Asp 
! 5 10 15 

Thr Me Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe Val Leu Gly 
20 25 30 

Asn Ala Gin Val Ala Gly Leu Phe Pro Val Val Tyr Cys Ser Asp Gly 
35 40 45 

Phe Cys Asp Leu Thr Gly Phe Ser Arg Ala Glu Val Met Gin Arg Gly 
50 55 60 

Cys Ala Cys Ser Phe Leu Tyr Gly Pro Asp Thr Ser Glu Leu Val Arg 
65 70 75 80 

Gin Gin lie Arg Lys Ala Leu Asp Glu His Lys Glu Phe Lys Ala Glu 
85 90 95 

Leu lie Leu Tyr Arg Lys Ser Gly Leu Pro Phe Trp Cys Leu Leu Asp 
100 105 HO 

Val lie Pro Me Lys Asn Glu Lys Gly Glu Val Ala Leu Phe Leu Val 
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115 



120 



125 



Ser His Lys Asp lie Ser Glu Thr Lys Asn Arg Gly Gly Pro Asp Arg 
130 135 140 

Trp Lys Glu Thr Gly Gly Gly Arg Arg Arg Tyr Gly Arg Ala Arg Ser 
145 150 155 160 

Lys Gly Phe Asn Ala Asn Arg Arg Arg Ser Arg Ala Val Leu Tyr His 
165 170 175 

Leu Ser Gly His Leu Gin Lys Gin Pro Lys Gly Lys His Lys Leu Asn 
180 185 190 

Lys Gly Val Phe Gly Glu Lys Pro Asn Leu Pro Glu Tyr Lys Val Ala 
195 200 205 

Ala lie Arg Lys Ser Pro Phe Me Leu Leu His Cys Gly Ala Leu Arg 
210 215 220 

Ala Thr Trp Asp Gly Phe lie Leu Leu Ala Thr Leu Tyr Val Ala Val 
225 230 235 240 

Thr Val Pro Tyr Ser Val Cys Val Ser Thr Ala Arg Glu Pro Ser Ala 
245 250 255 

Ala Arg Gly Pro Pro Ser Val Cys Asp Leu Ala Val Glu Val Leu Phe 
260 265 270 

I le Leu Asp I le Val Leu Asn Phe Arg Thr Thr Phe Val Ser Lys Ser 
275 280 285 

Gly Gin Val Val Phe Ala Pro Lys Ser lie Cys Leu His Tyr Val Thr 
290 295 300 

Thr Trp Phe Leu Leu Asp Val lie Ala Ala Leu Pro Phe Asp Leu Leu 
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305 



310 315 320 



His Ala Phe Lys Val Asn Val Tyr Phe Gly Ala His Leu Leu Lys Thr 
325 330 335 

Val Arg Leu Leu Arg Leu Leu Arg Leu Leu Pro Arg Leu Asp Arg Tyr 
340 345 350 

Ser Gin Tyr Ser Ala Val Val Leu Thr Leu Leu Met Ala Val Phe Ala 
355 360 365 

Leu Leu Ala His Trp Val Ala Cys Val Trp Phe Tyr lie Gly Gin Arg 
370 375 380 

Glu Me Glu Ser Ser Glu Ser Glu Leu Pro Glu Me Gly Trp Leu Gin 
385 390 395 400 

Glu Leu Ala Arg Arg Leu Glu Thr Pro Tyr Tyr Leu Val Gly Arg Arg 
405 410 415 

Pro Ala Gly Gly Asn Ser Ser Gly Gin Ser Asp Asn Cys Ser Ser Ser 
420 425 430 

Ser Glu Ala Asn Gly Thr Gly Leu Glu Leu Leu Gly Gly Pro Ser Leu 
435 440 445 

Arg Ser Ala Tyr Me Thr Ser Leu Tyr Phe Ala Leu Ser Ser Leu Thr 
450 455 460 

Ser Val Gly Phe Gly Asn Val Ser Ala Asn Thr Asp Thr Glu Lys Me 
465 470 475 480 

Phe Ser Me Cys Thr Met Leu Me Gly Ala Leu Met His Ala Val Val 
485 490 495 

Phe Gly Asn Val Thr Ala Me Me Gin Arg Met Tyr Ala Arg Arg Phe 
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500 505 510 

Leu Tyr His Ser Arg Thr Arg Asp Leu Arg Asp Tyr lie Arg Me His 
515 520 525 

Arg I le Pro Lys Pro Leu Lys Gin Arg Met Leu Glu Tyr Phe Gin Ala 
530 535 540 

Thr Trp Ala Val Asn Asn Gly He Asp Thr Thr Glu Leu Leu Gin Ser 
545 550 555 560 

Leu Pro Asp Glu Leu Arg Ala Asp Me Ala Met His Leu His Lys Glu 
565 570 575 

Val Leu Gin Leu Pro Leu Phe Glu Ala Ala Ser Arg Gly Cys Leu Arg 
580 585 590 

Ala Leu Ser Leu Ala Leu Arg Pro Ala Phe Cys Thr Pro Gly Glu Tyr 
595 600 605 

Leu Me His Gin Gly Asp Ala Leu Gin Ala Leu Tyr Phe Val Cys Ser 
610 615 620 

Gly Ser Met Glu Val Leu Lys Gly Gly Thr Val Leu Ala Me Leu Gly 
625 630 635 640 

Lys Gly Asp Leu Me Gly Cys Glu Leu Pro Arg Arg Glu Gin Val Val 
645 650 655 

Lys Ala Asn Ala Asp Val Lys Gly Leu Thr Tyr Cys Val Leu Gin Cys 
660 665 670 



Leu Gin Leu Ala Gly Leu His Asp Ser Leu Ala Leu Tyr Pro Glu Phe 
675 680 685 
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Ala Pro Arg Phe Ser Arg Gly Leu Arg Gly Glu Leu Ser Tyr Asn Leu 
690 695 700 

Gly Ala Gly Gly Gly Ser Ala Glu Val Asp Thr Ser Ser Leu Ser Gly 
705 710 715 720 

Asp Asn Thr Leu Met Ser Thr Leu Glu Glu Lys Glu Thr Asp Gly Glu 
725 730 735 

Gin Gly Pro Thr Val Ser Pro Ala Pro Ala Asp Glu Pro Ser Ser Pro 
740 745 750 

Leu Leu Ser Pro Gly Cys Thr Ser Ser Ser Ser Ala Ala Lys Leu Leu 
755 760 765 

Ser Pro Arg Arg Thr Ala Pro Arg Pro Arg Leu Gly Gly Arg Gly Arg 
770 775 780 

Pro Gly Arg Ala Gly Ala Leu Lys Ala Glu Ala Gly Pro Ser Ala Pro 
785 790 795 800 

Pro Arg Ala Leu Glu Gly Leu Arg Leu Pro Pro Met Pro Trp Asn Val 
805 810 815 

Pro Pro Asp Leu Ser Pro Arg Val Val Asp Gly lie Glu Asp Gly Cys 
820 825 830 

Gly Ser Asp Gin Pro Lys Phe Ser Phe Arg Val Gly Gin Ser Gly Pro 
835 840 845 

Glu Cys Ser Ser Ser Pro Ser Pro Gly Pro Glu Ser Gly Leu Leu Thr 
850 855 860 

Val Pro His Gly Pro Ser Glu Ala Arg Asn Thr Asp Thr Leu Asp Lys 
865 870 875 880 
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Leu Arg Gin Ala Val Thr Glu Leu Ser Glu Gin Val Leu Gin Met Arg 
885 890 895 



Glu Gly Leu Gin Ser Leu Arg Gin Ala Val Gin Leu Val Leu Ala Pro 
900 905 910 

His Arg Glu Gly Pro Cys Pro Arg Ala Ser Gly Glu Gly Pro Cys Pro 
915 920 925 

Ala Ser Thr Ser Gly Leu Leu Gin Pro Leu Cys Val Asp Thr Gly Ala 
930 935 940 

Ser Ser Tyr Cys Leu Gin Pro Pro Ala Gly Ser Val Leu Ser Gly Thr 
945 950 955 960 

Trp Pro His Pro Arg Pro Gly Pro Pro Pro Leu Met Ala Pro Trp Pro 
965 970 975 

Trp Gly Pro Pro Ala Ser Gin Ser Ser Pro Trp Pro Arg Ala Thr Ala 
980 985 990 

Phe Trp Thr Ser Thr Ser Asp Ser Glu Pro Pro Ala Ser Gly Asp Leu 
995 1000 1005 

Cys Ser Glu Pro Ser Thr Pro Ala Ser Pro Pro Pro Ser Glu Glu 
1010 1015 1020 

Gly Ala Arg Thr Gly Pro Ala Glu Pro Val Ser Gin Ala Glu Ala 
1025 1030 1035 

Thr Ser Thr Gly Glu Pro Pro Pro Gly Ser Gly Gly Leu Ala Leu 
1040 1045 1050 



Pro Trp Asp Pro His Ser Leu Glu Met Val Leu lie Gly Cys His 
1055 1060 1065 
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Gly Ser Gly Thr Val Gin Trp Thr Gin Glu Glu Gly Thr Gly Val 
1070 1075 1080 

<210> 3 
<211> 40 
<212> DNA 
<213> Artificial 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 3 

attcgacgtc gatctttttt ccgtaaactc aataccaggc 



<210> 4 

<211> 20 

<212> DNA 

<213> Mus sp. 

<400> 4 

gcgggcatca aggagtcaag 

<210> 5 

<211> 20 

<212> DNA 

<213> Mus sp. 

<400> 5 

ctcctgtccc tcccgttgac 



<210> 6 
<211> 29 
<212> DNA 
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<213> Artificial 
<220> 

<223> Description of Artificial Sequenced artificially 
synthesized primer sequence 

<400> 6 

acgcgtcgac ctgcccgtgc tcctgagtg 



<210> 7 
<211> 29 
<212> DNA 
<213> Artificial 
<220> 

<223> Description of Artificial Sequence:an artificial ly 
synthesized primer sequence 

<400> 7 

acgcgtcgac ccaagctctg aaaaaccag 



<210> 8 
<211> 36 
<212> DNA 
<213> Artificial 
<220> 

<223> Description of Artificial Sequenced artificially 
synthesized primer sequence 

<400> 8 

ggggtaccgc ggccgcgggg atccagacat gataag 



<210> 9 
<211> 20 
<212> DNA 
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<213> Homo sapiens 
<400> 9 

cgaggcaagg aacacagaca 

<210> 10 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 10 

ggggctgcag gcagtagg 

<210> 11 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 11 

agtcacttcg ccaggctgtg 



<210> 12 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 12 

ggggctgcag gcagtagg 
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